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PREFACE 


~ This report summarizes the work performed on Contract DNA001-83-C-0154: 
Japanese Nuclear Casualty Data. Part I discusses development of the LDeg for 
human lethal-radiation dose. Part II describes effort in developing Combined 
Injury Analysis. 


It is important to recognize that the results presented in Section 2 are 
preliminary. The combined injury data presented here are based on weapon 
yield information that has been superseded by the DS86 reassessment. It is 
expected that definitive results will be provided in a future effort. 


Special thanks are extended to Dr. Young and Mr. S. Levin, whose assis- 
tance and encouragement were very helpful. In addition the work of Mr. Wayne 
Rhoades, ORNL, and his associates is gratefully acknowledged. Their continual 
coordination and attention to detail have been instrumental in the effort to 
obtain valid LDgg results. 
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SECTION 1 
DETERMINATION OF HUMAN LOsg FOR PROMPT RADIATION 


Human lethal-dose due to radiation has been uncertain for many years. In 


particular, determination of the LDsg (radiation level causing 50 percent 


mortality) for healthy humans is the goal of the current study. The primary 
reason for the long-standing uncertainty was the lack of accurate exposure 
level information for those persons subjected to high levels. 


An obvious source of information was those humans present at the explo- 
sion of the atomic bombs at Hiroshima and Nagasaki. Casualty data for these 
events have been available for many years. Almost immediately after the 
nuclear attacks, the Japanese initiated studies of these events. After the 
end of world War II, the United States joined in this effort. The casualty 
data collection was essentially completed within a few months. However, some 
additional follow-up data were also obtained a year or so later and these data 
were included with the original information. Additional data collection 
efforts have continued to the present time in an attempt to improve the deter- 
mination of the human biological response to nuclear-radiation exposure. Many 
special studies and surveys of selected buildings, groups of people, and 
individuals have been done by the Japanese and others. The data base upon 
which the present study is based is believed to be the most complete available 
from information available in the United States. 


A search of the data base was undertaken to determine those case histo- 
ries who received significant radiation dose without suffering significant 
injuries due to blast and/or burns. Generally, those cases situated outside 
or in wood-frame buildings located in high radiation areas received blast 
and/or burn injuries; if they were far enough away to escape such injuries, 


the radiation levels were too low to be of interest for this study. 


About 20 years ago, Mr. L. Wayne Davis and his associates at the Dikewood 
Corporation pointed out the existence of a data source in seismically- 
reinforced concrete (RC) buildings, and proposed that it be exploited. 
However, it was nnt possible at that time to determine radiation Jevels be- 
cause no suitable detailed shielding methodology existed to ailow estimates 
inside a reinforced concrete building. In addition, the calculations would 
have been too lengthy to be undertaken with computers of the day. Both of 
these problems have recently been overcome. At a meeting in September 1985, 


personnel from Oak Ridge National Laboratories (ORNL) presented results ob- 
tained using the TORT (Three Dimensional Oak Ridge Radiation Transport) code, 


showing that detaiied calculations of the type needed to obtain the needed 


radiation levels in RC buildings were feasible. 


Attention focused on two seismically-reinforced concrete (RC) buildings 
jn Nagasaki: Chinzei School (Fig 1) and Shiroyama School (Fig 2) in which 
individuals exposed to high radiation levels were protected from blast (25-28 
psi) and burn injuries by the structures (Ref. 1). Figure 3 shows the loca- 
tions of the two schools relative to the hypo-center. Individuals located in 
these buildings provided the basis for the LDgg Study effort described in this 
report. 


Locatisn of personnel was derived from case histories for the occupants 
of Chinzei and Shiroyama, listed in Tables 1 and 2. Figure 4 shows that the 
roof of the Chinzei school collapsed, killing all nine persons on the third 
and fourth floors. Therefore, detailed dose calculations were not made for 
these floors. The Chinzei School was approximately 500 meters from ground 
zero and the bomb detonated at about 500 m height, so that the blast and 
radiation struck the building at about 45 degrees from the northeast. Many 
persons on the second floor (Fig 5) located closest to ground zero were 
crushed. Persons located on the basement, first, and second floors of the 
concrete building who survived the first day with minor burn and blast in- 
juries were used in this LD6g study. 


The Shiroyama School was about 550 yards from ground zero. Doses were 
calculated for the 2nd and 3rd floors of building two only, since there were 
no persons on the first floor. Building #1 to the right of building two 
(Figure 2) was not included in the study because of the few cases located 
there. It was used only to calcuiate the radiation shielding effects on 
building 2, A considerable number of blast and/or burn injuries were rejected 


from the cases included in this study. 


Factors that could influence the LDsq study were examined. They included 
the following: 


» Case history locations--It was necessary to locate each individual 
prior to calculation of radiation exposure levels. A right-handed 
coordinate system with the origin at the center of each building was 
adopted, with positive x defined parallel to the longest dimension of 
the building and extending toward ground zero. Using the data avail- 
able, each case history was located on the building plan. Once the 
best estimate of location was determined, the x and y position was 
defined using the coordinate system described above. The z-coordinate 
identifies the body midpoint, taken as 1, 2, or 3 feet above the floor; 
these values represent prone, sitting, and standing postures, respec- 
tively. Positions are summarized in Tables 3 and 4 for those cases 
used in this study. 
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Figure 2. Shiroyama school. 


4 


o¢ 
M4 %*,' 


Oo) 


oe 


O) 


Figure 3. 


e@e.we 
22% 60 


e 


Location of Chinzei and 
relative to hypocenter. 
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Shiroyama schools 


Table 1. 


Detailed list of all cases. 
(Chinzei Middle School) 


Case Room Sex Age Prognosis” Other remarks 


Underground 


1 


2 


lst floor 


6 


92 


13 


I 


J 


M 


M 


19 


i? 


23 
19 


i8 


26 


35 


26 


18 
18 


22 


23 


16 
16 
18 
18 


nO 
15 


30 


S 


5 


epilation, radiation effect 


wounds on face, arms and thighs 
slight radiation effect 


epilation, radiation effect 


wound on face, 
radiation effect 


died on 6th September 
by radiation 


burn on head 
died on 12th August 


wounds and burn 
died at 3 p.m. 9th August 


wounds and slight burn 
died afternoon of 9th August 


died at 3 p.m. 9th August blast? 


burns on face 
radiation effect ? 


died afterward 
radiation effect 


died a*terward 
radiation effect 


blast ? crushed ? 
blast? crushed? 
died after 1.5 months radiation 


died afterwards 
radiation effect ? 


crushed 
fracture of left leg, radiation ? 


burn on face, back, arms and 
hands, died on 3rd September 


Table 1. Detailed list of all cases (continued). 
(Chinzei Middle School) 
Case Room Sex Age Prognosis* Other remarks 
108 IV M 15 If blast 
109 IV M 15 I blast 
110 IV M 15 I blast 
111 IV M 15 I blast 
112 IV M 15 S wound on head, radiation? 
113 IV M 15 I blast 
114 IV M 15 I blast 
115 IV M 15 M died afterwards, radjation? 
116 IV M 15 I blast 
117 IV M 15 T blast 
118 IV M 15 I blast 
101 V M 19 S fracture of left leg, radiation? 
102 V M 19 M wound on head, died after one 
month by radiation 
103 V M 19 S epilation, epistaxis 
wounds on head and shoulder 
104 V M 19 M diarrhea, died after 7 days 
105 V M 19 M died afterwards 
106 V M 17 I died 
107 V M 17 M died after 7 days, radiation 
13 VI M 26 S epilation, wound on head 
radiation 
2nd floor 
35 VII M 20 I crushed. burned 
36 VII M 29 I crushed, burned 
37 VII M 24 M burn on upper half of body, 
died on 12th August 
38 VII M 20 I crushed, burned 
39 VII M 24 I died after 6 hours 


Table 1. Metailed list of all cases (continued). 
(Chinzei Middle School) 


Case Room Sex Age Prognosis* Other remarks 


ey VIII M 29 M burn on upper half of body 
died on llth August, radiation 


33 VIII M 19 I crushed, burned 

34 VIII M 30 I blast 

19 IX M 33 I burned, crushed ? 

20 IX M 26 I burned, crushed ? 

21 IX M 42 I burned, crushed ? 

22 IX F 20 I burned, crushed ? 

23 IX F 19 I burned, crushed ? 

24 IX F 2l I burned, crushed ? 

25 IX M 27 I crushed 

26 Ix M 27 M died after 2 weeks, radiation 

27 IX M 38 M burn on face, back and hands 
died on 26th August 

28 IX M 31 I crushed 

29 IX M 21 I burned, crushed? 

30 IX M 24 M burns on face, chest, and hands 
died on 5th September 

31 IX F 16 I burned, crushed ? 

40 X M 18 M slight burn, died on lst 
September, radiation 

4} X M 19 I blast ? 

42 X M 18 I blast ? 

43 X M 19 M pharyngitis, diarrhea, died 
on 18th August, radiation 

44 X M 19 I blast ? 

45 X M 19 I blast ? 

46 XI M 27 M burn on face, hands and feet 


died on 24th August, Radiation 
4) XI F 23 I crushed 


Table 1. Detailed list of all cases (continued). 
(Chinzei Middle School ) 


Case Room Sex Age Prognosis* Other remarks 

48 XI M 18 I crushed 

49 XI M 23 M burn on whole body, died on 
llth August by shock? 

50 XI F 19 I burned 

51 XI F 19 I blast ? 

52 XI F 19 I blast ? 

53 XI F 19 I blast ? 

54 XI M 24 M burned, died on 10th August 

88 XII M 65 S no injury 

89 XII M 35 M epilation, purpura, pharyngitis 
died afterward by radiation 

90 XII M 44 M epilation, purpura, gingivitis 
died after one month 

93 XII M 41 S epilation, gingivitis 

94 XII M 48 S epilation, anemia 

95 XII M 63 S epilation, pharyngitis 

96 XII M 20 M epilation, pharyngitis 
died on 4th September 

97 XII M 47 S epilation, gingivitis 

3rd floor 

55 XIII M 34 I blast 

56 XIII M 24 I blast 

5/7 XIII M 19 I blast 

58 XIII F 22 I blast 

59 XIII M 16 I blast 

60 XIII F 23 I blast 


eee — aa nc acs, 


Table 1. Detailed list of a1] cases (continued). 
(Chinzei Middle School) 


Case Room Sex Age Prognosis* Other remarks 
4th floor 
98 XIV M 16 I bleeding from wound on back, 
died afterward 
99 X1V M 16 I crushed 
100 XIV M 16 if crushed 
“Prognosis - Key to Symbols 


S - Survived 


M - Mortally injured - died within 90 days 


I - Immediate death (died on the first day) 
Includes those cases that could not be located after the blast. 


Case Room Sex Age Prognosis Other remarks 
3rd floor 
Ss? I F 30 I crushed 
$26 I 3 23 I blast 
$33 I F a2 I blast 
$34 J F 20 I corpse unidentified 
$4 I F 23 M died after a few days 
S51 if F 23 M died after 5 days 
$5 I F 20 M died after 10 days by 
radiation (no wound) 
$54 I F 23 M died after a few days 
S64 I F 20 I blast 
397 Nf F 16 I corpse unidentified 
$99 I F 17 I corpse unidentified 
$100 ] F 18 I corpse unidentified 
S13 I M 19 M died on 14/VIII by radiation 
(no wound) 
$115 I M 19 f corpse unidentified 
$116 I M 19 I (no data listed) 
S5 Il M 27 Ne crushed 
S42 II F 21 M fracture of both legs, died after 
10 days by radiation (diarrhea) 
$56 I] F 18 M laceration on scalp, died 
after a week by radiation 
$63 Il F 20 I blast 
S65 II F 20 M died on 23/VIII by radiation 
$73 Il M 19 M laceration on scalp 
died on 10 /VIII 
$96 Il F 17 I corpse undentified 
$101 II F 18 M died on 27/VIII 


Table 2. 


Detailed list of all cases. 
(Shiroyama School} 


11 


Case 
$102 
$114 
S6 
$24 
$35 
$84 
$94 


$93 


$110 
$118 
$119 


$10 


S17 


$20 


$30 


$31 


$38 


S49 


$53 


$78 


$79 


$87 


II! 


Table 2. 


Detailed list of all cases (continued). 
(Shiroyama School) 


20 


17 


17 


16 


Prognosis 
I 


M 


Other remarks 
died after 1 or 2 hours 
died on 19/VIII by radiation 
blast 
blast 
corpse unidentified 
corpse unidentified 
died after 3 days (no wound) 


contusion on chest, died at 
5 o'clock in the afternoon 


died after 14 days by radiation 
died on 10/VIII (shock of burn) 
crushed 


died 20/VIII by radiation 
(purpura, stomatitis) 


wound on scalp, died after a 
week by radiation 


blast 


wounds on scalp and shoulder 
died after a week by radiation 


wound on leg, died after a 
week by radiation 


(no injuries listed) 


much bleeding from wound on scalp 
died after a week 


fracture of leg, died 
after a week by radiation 


burn on extensive area 
died on 19/VIII 


(no injuries listed) 


burn on extensive area 
died on 19/VIII 


Table 2, Detailed list of all cases (continued). 
(Shiroyama School) 


Case Room Sex Age Prognosis Other remarks 


M died on 19/VIII by radiation 
(no wound) 


burn on extensive area 


died after a week by radiation 
(no wound) 


died after a week by radiation 
died after a week by radiation 


died after 3 days (rupture of 
visala in abdomen?) 


wound on scalp, died after 
10 days by radiation 


crushed 
crushed ? 
crushed ? 


crushed ? 


died at 5 o'clock (edema on face) 


died after a week by radiation 
(diarrhea) (no wound) 


slight wound on scalp, died 
after 10 days by radiation 


died after 10 days by radiation 
died after 10 days by radiation 
blast ? 
died on 18/VIII by radiation 
died by radiation ? 

S91 died on 19/VIII by radiation 

2nd floor 

$15 VII died on 9/VIII, burn on back 


S68 VII blast? curshed? 
S70 VII crushed 


Table 2, Netailed list of all cases (continued). 
(Shiroyama School) 


Case Room Sex Age Prognosis Other remarks 
$72 VII F 22 I blast? 
S82 VII F 17 M extensive burn, died on 26/VIII 
$12 VIII F 24 M slight wound on face, died on 
1/1X by radiation 
$19 VITI F 22 4 died after 5 days by radiation 
(no wound) 
$39 VITI F 24 M died after 3 days, severe burn 
S61) VIII F 20) I blast 
$75 VIII F 23 M died after a few days 
S95 VIII F 17 S epilation (+), anemia (+) 
S98 VII 5 17 M died on 9/IX by radiation 
S105 VIET F 13 M died on 12/VIII by radiation 
$112 VIII " 19 M died on 19/VIII by sepsis, glass 
wound all over the body 
S11? VIIT M 19 M (no injuries listed) 
S18 IX F 24 M after a week died by radiation 
$53 Ix F 17 M died by radiation 
S69 IX F 20 M died by radiation 
S71 IX F 19 I crushed 
$76 [xX F 17 S epilation (+) 
$280 LA F def M severe burn, died in Oct. 


(remarkable weakness) 


$31 IX F 17 M Severe burn, died in Oct. 
(remarkable weakness} 
$193 IX F 16 S epilation (+) stomatitis (+) 
Sind 1X F ie S radiation effect (+) ? 
$105 IX F 12 died on 4/1X by radiation 
$36 X F 20) M died after a week by radiation 


(no wound) 


Table 2, detailed list of all cases (continued). 
(Shiroyama School) 


case 200M Sex Age Prognosis Other remarks 
S62 x F 21 M died on 2h/VITL py radiation 
wound on face 
S17 ‘ F 14 : died on 9Y/VITI 
Sid x F Ih 7 died after 2 weeks by radiation 
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LOOKING WEST AT NORTH END OF BUILDING 


VIEW OF SOUTH END AND WEST SIDE OF BUILDIN 


G 


Figure 4, Chinzei school: looking west. 
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SECOND FLOOR 


Figure 5. Chinzei school: fi t and second floors. 
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Case 
Basement 
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Table 3. 


First Floor 


Second Floor 


20 
40 
43 
34 
34 
99 
93 
34 
95 
36 
y7 


Chinzei School position data. 


x(cm) 


-90+90 
-225:+90 
135+ 30 
210-30 
35+30 


2960-60 
2155+60 
1140-60 
1495+60 
3270-60 
-410+30 
-2090 - 39 
- 2090-30 
-2090 > 30 
-2090+ 30 
-749-90 
-420-60 


1980-60 
2975+60 
2425-60 
- 3080+ 30 
-3200 + 30 
-2930+30 
-3200-30 
~3320+30 
-2960 +30 
~3295-60 
-3070+30 


y(cm) 


125-90 
325+90 
-700+ 30 
-455+30 
-755+30 


-730°60 
-275:60 
54) - 30 
-470-60 
~7290+60 
-445-30 
385 +60 
430-60 
565+ 30 
665-60 
-70+60 
-215+90 


- 430-60 
540+60 
3€0+60 
525+30 
730+ 30 
730+30 
525+ 30 

0+30 
525+ 30 

-295+50 

730+ 30 


Case 


Table 4, 


Second Floor 


Shiroyama School position data. 


x(cm) 


190 +60 
-290+30 
+2256) 

-1310-90 
-240 +60 
~1030+60 
-470°60 

130+ 30 
-415°66 

435+60 

645160 
-470+60 
-195+60 
-690°60 

~1045+60 

390 +60 


-810+30 
-365°69 
-1310+60 
-1700:+60 
-2600+60 
- 39060 
-265+60 
-1250+60 
-120+30 
2520+60 
1560+60 
-2415+60 
-1440°60 
-2400+60 
-2600 +60 
-1545+60 
2340 +60 
2125'60 
-250 +60 
2120+60 
1315+60 
1325+30 
-2615+60 
-110+60 
-2210+60 
-2235'60 
115*60 
2700+ 30 
275+ 60 
2700+ 30 
11380+60 
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y(cm) 


-135+60 
75+30 
~ 345+ 30 
25+60 
-360+30 
25:60 
- 360+ 30 
50+ 30 
-225+60 
75+30 
-105+30 
60+ 30 
-230- 30 
60*30 
-135+60 
-375+30 


-380+30 
-135+30 
~350+30 
-375+30 
-270+60 
-380+30 
- 380+ 30 
65+30 
-370+30 
75+30 
20+ 30 
-30+60 
- 365+ 30 
205+60 
205 +60 
20:30 
75+30 
55+60 
-160+30 
270+ 30 
20+ 30 
-390+30 
~25+30 
-170+30 
-25+ 30 
210+60 
-135+30 
55+60 
-135+30 
55+ 30 
20+ 30 
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a Chinzei school partitions--A request was made to provide any informa- 
tion on location of temporary partitions within the building. An 
estimate of the partition locations was transmitted to ORNL. The U.S. 
Strategic Bombing Survey (USBSS) documents state that the partitions 
were made of wood lath and plaster. However, photographs of the build- 
ing interior strongly suggest that they were metal screen covered with 
stucco-like materials. This conflict was later resolved through addi- 
tional information obtained from similar structures in Japan. 


@ Reinforced concrete construction--Because of the manner in which the 
roof collapsed at Chinzei school, there was conjecture that the pillars 
Supporting the upper floors were concrete with bamboo reinforcement, 
rather than steel. However, there is no evidence that such was the 
case; the collapse of the upper level walls can be correlated to the 
construction described in the USBSS survey. The north end of the 
buiiding nad a steel truss roof with no pillar support above the third 
floor level. The roof over the south half of the building was wood 
truss construction supported by wooden pillars resting on the fourth 
floor of reinforced concrete. 


@ Ages of persons in Chinzei school--Several models exist in converting 
the free-in-air KERMA to midline and bone marrow dose. The choice of 
model depends on the weight and age of the person. A review of the 
case histories shows an age range of 15 to 65 years, with the median 
being 20. Based on these data, the 55 kg adult model is appropriate, 
and was used for this study. 


@ Chinzei school basement--Five persons were located in the basement of 
Chinzei school. Data were available for all persons in the basement. 
None received burns. Only two received any mechanical injuries, which 
were very minor. The basement group represents a significant portion 
of the survivors, and was included in the TORT calculations. 


Once the preliminary positions were established, radiation levels were 
calculated at Oak Ridge. Based on that information, preliminary LDsg esti- 
mates were calculated using a log probit curve fit. When results were 


examined, the following considerations were reviewed. 


A. Computed dose received by each individual--The high radiation grad- 


jents observed inside the buildings demand a location accuracy for 
each person that cannot be achieved from information in the data- 
base. Even if the accuracy were attainable, a large change in radia- 
tion occurred across the body dimensions. Some method of obtaining 
an equivalent uniform dose is required. 


It was decided to obtain a best estimate of case history location and 
additionally provide a tolerance in position based on the data avail- 
able. The radiation level changes within this location tolerance 
were examined. A final approach to obtain an equivalent uniform dose 
was developed once the data obtained from the above steps was avail- 
able. 


B. Effects of the pressure wave on subject location--The pressure wave 
arrived about one second after weapon detonation. It is estimated to 
have created an overpressure of 25-28 psi. Although the mach stem 
had not yet fully formed at this range, the shock wave was sufficient 
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to collapse the roof of Chinzei school and to disintegrate the temp- 
orary partitions in the buildings. There is little doubt that it 
also displaced persons inside the building, especially if they were 
standing. A significant portion of the radiation came from the 
delayed gamma originating in the fireball, delivered after the shock 
wave had reconfigured the building and moved persons from their 
earlier positions. 


The Chinzei school photographs were reviewed to ascertain if an 
estimate of subject displacement could be made. The review showed 
that it would be virtually impossible to define the displacement, 
because of the complex manner in which the shock wave interacted with 
the building openings and walls. In some cases a pressure backfill 
was evident. It was decided that the displacement would be limited 
to changing the standing persons to a prone position after the shock 
wave had passed. 


Effect of building partitions on caiculated radiation--Dose calcula- 
tions assumed the temporary partitions remained in place while all 
the radiation was delivered. A better approximation was developed, 


in which the portion of the delayed radiation that occurred after the 
shock wave was calculated with the partitions removed. 


Effects of delayed source directional distribution--ORNL has observed 
that the computer code for delayed gamma, obtained from SAIC, caused 

many negative values inside the buildings. These negatives were set 

to zero, and obscured any positive contribution from those direc- 


tions. The reduction in total dose caused by this anomaly was not 
known at the time of calculation. 


Effects of building model simplifications--The first model used for 
Chinzei school considered the building exterior to be rectangular. 

In reality the main entrance was set forward some distance. There 
were also offsets of this type at each end of the building. Those 
individuals that were located near the exterior offset walls were 
moved to a location in the model such that their distance from the 
exterior wall was preserved. The effects on radiation dose for those 
individuals was unknown, but the difference was expected to be small. 


Appropriateness of the lo robit curve fit--It was suggested that a 
different distribution may Ee more appropriate than the widely used 

log probit curve fitting. In particular, it was suggested that the 

Weibull distribution be examined. 


A program was developed for the Weibull distribution by Dikewood. It 
follows the iterative process developed by Finney for the probit 
curve. The LDgg estimated for the combined schools by fitting a 
Weibull was 380 rads, as opposed to 350 obtained from the log probit 
iteration, using preliminary radiation data. In both cases the Chi- 
squared test showed good agreement with the assumed curve shape. For 
this case it indicates that the log probit and Weibull curve shapes 
obained are very similar. 


No attempt was made to force a slope for the Weibull] nor was a zero | 
value selected. Because of the extra degree of freedom involved in 
the Weibull curve fit iteration, a larger sample size is required 
than for the log probit case. The Weibull solution obtained for the 
32 samples for Chinzei school resulted in an "A" value less than one, 
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indicating an unusable result. For either method used, the shape is 
highly sensitive to the extremes; that is, deaths at low dose and 
survivors at high dose. 


After considering the above factors, a refined study was undertaken in which: 


(a) 


doses were calculated for the midpoint of the cells in the ORNL 
model rather than at the corners, since the cases were located 
in the cells. Figures 6 through 14 show log dose contours for 
the various floors in each building, when the above factors were 
included 


case history coordinates were revised to an accuracy of approx- 
imately one foot (with + 3 feet uncertainty in the worst case), 
and 


the building models were more accurately defined, and are des- 
cribed beiow. 


THE MODELS OF CHINZEI--In the beginning, the Chinzei building 
model #1 had shell, windows, beams, pillars, and floors from 
Reierence 2, That reference did not give roof details, but 
Reference 3 indicated a tile roof over the south end of the 
building and concrete over the auditorium in the north end. In 
the model, 2" of concrete was used over the auditorium, and the 
tile was taken as equivalent to 2" of earth. The model had no 
basement or internal walls. 


A basement and internal walls were added to Chinzei model #42 

The internal walls followed Reference 4 in the basement and on 
the first floor, except that the open machine shop in the north- 
east corner was represented. This same approach resulted in so 
many conflicts between the blueprint rooms and reported person- 
nel locations on the second floor that some adjustments based on 
References 5 and 6 were made. The third floor was based on 
Reference 5 and 6 for similar reasons, and the fourth was based 
almost entirely on Reference 5. References 5 and 6 gave no 
indication of wall thickness; however, Reference 4 was followed, 
insofar as possible, on this point. This reference indicated 
all watls in the basement and many of the upper-floor walls as 
5" concrete walls, with the rest of thin-wall construction, 
arbitrarily taken as equivalent to 2" of concrete. 


Several changes to the building were made between Chinzei model 
2 and Chinzei model 3, based largely on the study of the photos 
and the corresponding layout drawings. The offset of the front 
wall entrance was added. A 5" thick wall at the front of the 
basement was removed. The photos indicate that it probably was 
never built. Windows were added at the rear of the basement. 
The height of all windows was reduced 11 percent, with a corres- 
ponding reduction in dose to areas away from the windows; they 
were also repositioned to agree with photos. All internal walls 
were made equivalent to 1-1/8" of concrete, based on ava‘lable 
shielding summaries, except the walls adjacent to the stairwells 
and the basement walls. The stairwell and basement walls 
remained at 5" of concrete. All thin walls were assumed to have 


been removed by the blast, while the 5" walls were assumed to 
remain intact. 
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Shiroyama school log dose contours: 


Figure 7. 
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Shiroyama school log dose contours: 


Figure 9. 
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Chinzei schvol log dose contours: 


Figure 11. 
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Chinzei school log dose contours: 


Figure 14. 


At one time, it was intended to raise the building into the air 
to the height of the hill on which it sat. This was not feas- 
ible because of the limited range of the delayed gamma data. It 
is also questionable whether it would have improved the accuracy 
without a complete recalculation of ground effect and other 
related details. The impact of changing the elevation of the 
buildings was investigated at a later time. 


THE MODELS OF SHIROYAMA--The outside shell of the Shiroyama 
model #1 was constructed largely from Reference 2, Walls were 
taken as 12" of concrete, while floors were 5 1/2" of concrete. 
The window sizes and positions were cbtained by scaling from 
sketches in the reference. No details of the east and west 
walls of the building were available, so a few windows were 
arbitrarily placed there. Reference 3 gave conflicting values, 
8" and 4 1/2" for the wall and floor thicknesses, but there was 
no reason to prefer thuse values over the generally-consistent 
USSBS values. The stairwells on the north side of the building 
were described, and enough of the passageway to the building 
adjoining to the north was described to allow proper shielding 
calculations. 


The internal walls were based on Reference 5. The wall thick- 
nesses were arbitrarily taken as 2" of concrete due to inconsis- 
tent data in the references. 


In the Shiroyama building model #2, the windows on the east and 
west were removed. One photo was found that indicated that no 
windows existed on the west wall of the second floor, and it 
appears likely that both ends were constructed in this way. The 
passageway to building one on the north side was remodeled to 
give a better representation. Tne window height was adjusted 
from 6' to 7' based on photos, and the window bottoms were 
raised by 1'2", 


The internal wall thickness was also readjusted. The only 
information available as to thin-wall construction in either 
Chinzei or Shiroyama buildings is a notation in one of the 
analyses that a diagonal line through one such wall was equiva- 
lent to 10 cm of water. Considering the angle and densities, 
this is equivalent to approximately 1 1/8" of concrete, and 
would compare favorably with heavy plaster or stucco construc- 
tion in pre-war US buildings. Accordingly, this thickness was 
used for all internal walls in Chinzei 3 and all internal walls 
except the 5" walls in Shiroyama 2. An extensive attempt to 
obtain additional evidence as to this construction detail was 
fruitless. 


d. a final adjustment of building location was made to account for 
the elevation of the schools (60 feet for Chinzei and 80 feet 
for Shiroyama). 

LDsg estimates were made based on a probit calculation. Results are 
given in Tables 5 through 7 showing the free-in-air (FIA) and bone marrow 
estimates. Log probit calculations are presented in Figures 15 through 20. 
Values including burns and blast have no particular significance because of 
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Table 7, Combined school data (LDsq) (cGy). 


FIA Bone Marrow 


COHORT-75 4\2 (4,4) 295 (357) 
COHORT + BURNS-92 397 (4.6) 279 (5.4) 
COHORT + BLAST-80 412 (4.9) 295 (3.6) 


Numbers in parenthesis represent the 
Chi-squared results for the data. 


Two to 60 day cases 
6C, 18C, 30C, 27C, 32C, 37C, 46C, 49C, 54C 
39S, 78S, 80S, 81S, 82S, 87S, 109S, 1185S 
40S, 49S, 73S, 106S, 1125S 


AVERAGE DOSE (cGy) 


FIA Bone Marrow 


Survivors-Cohort (18) 426 300 
Died-Cohort (57) 1377 994 


Burns (2-60 days) (1 
Blast (2-60 days) (5 


7) 1576 1136 
) 1582 1140 
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the small number of cases. For burns, a decrease in the LDeg is noted, which 
tends to confirm the popular concept that multiple injuries reduce tolerance 
to radiation injury. The blast cases show no trend; this is attributable to 
the small number available and the fact that the dose levels are too high to 


nave an impact on the LDceg estimate. 


SECTION 2 
COMBINED INJURY AND MORTALITY ANALYSIS 


2.1 ORIGINAL WORK PLAN, 
The work plan for this original effort was to: 
I. Catalog and define programs and data tapes from previous work. 


Il. Examine and verify that combined data tapes are adequate to be used 
for the raw data base. 


TIi. Develop computer programs to sort the number of single and multiple 
injury cases that exist for group and ncngroup cases. 


A. Burns Minor 
B. Mechanical Moderate 
C. Nuclear Severe 


These data were to provide a good indication of the number of cases 
in each category. 


IY. Provide tabulations by single injury severity, combination severity, 
and injury versus mortality for each city and data base. 


VY. Examine available data and determine suitable response criteria. 


VI. Develop restricted data bases for each injury criteria, including 
relevant items from the raw data base. 


VII. Based on the criteria and data bases defined above, determine 
methods of presentation that will be most comprehensive. Analyze 
data and determine implications. 

This plan was not completed since critical data needed for the study did not 
become available in time to obtain valid results. These critical data were: 


a) revised Hiroshima and Nagasaki yield 


b) revised information necessary to calculate radiation attenu- 
ation through the walls of wood frame buildings. 

While waiting for the critical data to become available, preparation tasks 
were completed. Special edit lists were produced at the same time that group 
data counts were being obtained. These edits were designed to examine certain 
data elements in each case history and flag those that 1) were identified as 
match cases that had been combined; 2) contained code numbers that represented 
out-of-range conditions; 3) showed a large difference between range from hypo- 
center as coded and as calculated from given coordinates; and 4) had range 
given with no coordinates listed. The edit lists were manually reviewed, and 


approximately 100 records were selected for further examination by comparing 
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them with the written case history records on file at Dikewood. Although this 
examination did uncover a few coding errors, the general conclusion is that 
the Combine Tapes do represent the preferred data base source, and the match 
cases have been correctly incorporated. Corrections have been incorporated in 
the Combine Tapes for those few errors that were found. 


The data base was examined to obtain a breakdown of injuries by shielding 
category and survival. After examination of the counts for each category, the 
Hiroshima group data were selected for further examination. Runs were made 
for outside unshielded (QU) and wood frame (WF) shielding cases. Data were 
categorized by weapons output, using the 1965 data for thermal exposure for 
the QU cases and overpressure for WF buildings. Combination injury percen- 


tages were listed for each exposure interval. These data are presented in 


Appendix 1, Listings of injury by psi or cal/cm@ exposure are cumulative, and 


are interpreted as “no worse than." For example, the first column on page 65 
is read as “light mechanical with no burns and no more than moderate radiation 


injury." 


2.2 JAPANESE CASUALTY DATA MEETING -- SEPTEMBER 26, 1983, 


A working meeting was held to discuss the goals of the Combined Injury 
Analysis and to define the kinds of injury responses desired. 


The following major areas were covered in the meeting: 


Radiation symptoms as the effects criteria are of primary con- 
cern, <Any synergistic effects relating to non-nuclear injuries 
obtained during the primary analysis are also of interest; 
however, they are of secondary importance. 


Revised weapon yield data for Hiroshima and Nagasaki were dis- 
cussed. Since this study will provide data as a function of 
weapons effects, the availability of the revised data was 
reviewed, 


1) Agreement on the yield of the Hiroshima weapon has yet to 
be obtained. 


2) Revision of EM-1 is being managed by Kanon Tempo. DW wil] 
investigate the new thermal information being handled by 
KSC. 


Overpressure HOB curves are also changing. However, the 
heights and ranges for pressures less than 10 psi are 
expected to show minimal change. Kaman is also involved 3 
this revision, 


4) Revised radiation information is not yet complete. Some 
asymmetry may appear at short ranges, but is expected to 
disappear at longer distances, where most of the casualty 
data are available. 


5) The “nine parameter" revision is not yet complete. 


6) Burst heights and hypocenters are expected to change very 
little, if at all. George Kerr will provide the latest 
information, 


Because of the uncertainty in the availability of revised 
data for nuclear dose, the same radiation, nine parameter 
equations and yields as were used in the previous DW study 
(DC-FR-1306) will be used at this time, 


Ge An approach was developed for Phase One of the evaluation, and 
is detailed in Table 8. The major thrust of this effort is to 
examine the symptoms that are traditionally associated with 
nuclear radiation, to see if they may also be present when only 
blast and burn injuries occurred. 


d, Although not discussed at the meeting, it should be noted that 
all of the data base (Group and Nongroup) can be used for this 
phase of the study, which is confined to the surviving injured. 
The restriction to use of group data only applies when studies 
involve injured versus uninjured information, or mortality 
percentages. 


2.3 RESTRICTED DATA BASE. 


Reduced data bases have been created and verified, and are included as 
Tables 9 and 10. Inspection of the data base has revealed some differences 
between coding items in the case histories. Resolution of these differences 
nas been made, based on past experience and a knowledge of priorities that 
were established during the coding process. Areas that apply to this study 


are described below. 


a. Date and cause of death. Any unknown death date (989898) is not 
included. In most cases, this date was coded to indicate death on or very 
soon after the date of burst. In addition, cases having a death date within 
39 days of burst are not included if the coding shows death due to natural 
causes. AS this phase is considering the surviving injured, it cannot be said 
that they would have survived 90 days if the natural complications had not 


existed, Less than 50 case histories fall in this category. 


h. Coding of injuries by severity (114-116)* and identification of burn 


severity (90-91), as well as mechanical severity (34). In some cases an 


*Numbers in parenthesis are data item numbers. 
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Table 8. Phase one analysis study approach. 


Utilizing the Japanese casualty data base examine radiation symptoms for 


the surviving injured as follows. 


I. OUTSIDE UNSHIELDED EXPOSURE (HIROSHIMA ONLY) 


A. 


Burns 

1. Examine cases with burns only, exposed to less than 25 rad 
calculated, Free In Air. 

2. Determine percent of burns only cases exhibiting each of the 
10 radiation symptoms, as the data allow. 

3. Show as a function of calculated thermal exposure (cal/cm2). 

4. Examine for moderate and severe burn cases. 

5. Repeat Steps 1-4 for combinations of burns plus mechanical 
injury. Show as percent of the cases with burns plus mecha- 
nical (moderate and severe). 

6. Repeat Steps 2-4 for burns extended to higher levels of 


radiation exposure, if data permits, 


II. WOOD FRAME AND OUTSIDE SHIELDED (BY WOOD FRAME) CASES (BOTH CITIES) 


A. 
B. 


C. 


Radiation only. Completed in Ref 1. 


Blast Only Injuries 


l. 


5. 


Examine cases with less than 25 rad exposure at body sur- 
face, using the nine parameter model to determine attenua- 
tion. 

Limit to burns less than moderate. 


Determine percent of cases with above defined injuries that 
exhibit the radiation symptoms, as data allow. 


Show incidence of symptoms vs. calculated overpressure 
(psi). 


Examine for moderate and severe blast injuries. 


Blast plus Burn Injuries 


1. 


Repeat B, above, for blast plus moderate and severe burns, 
showing severity combinations separately, as the data allow. 
Some collapse of categories may be required. 
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Table 8. Phase one analysis study approach (continued). 
D. Blast plus Radiation 


1. Repeat B, without the 25 rad limit for all blast injury 
cases, as the data allow. 


2. In addition to showing incidence of radiation symptoms as a 
function of psi, show incidence as a function of radiation 
exposure at the body surface (rad). 

3. Run separately for moderate and severe blast. 


£. Burns plus Radiation 


1. Repeat D, above, using burns in place of blast, as the data 
permit. 


2. Show incidence only as a function of radiation exposure. 
F, Blast plus Burns plus Radiation 


1. Show percent of symptoms vs. radition dose at the body 
surface, for cases in each exposure interval. 


2. Run separately for moderate and severe combinations as a 
function of radiation exposure of the body surface, as data 
permit. 
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Table 9. Restricted data base--outside unshielded cases. 


Case History 


Number Item* Description 
1 1 OW Master File Number 


2 2 City Code 

3 3 East/West Coordinate Location 

4 4 North/South Coordinate Location 

5 5 Coded Ground Range from Hypocenter 
6 6 Location at Time of Burst (ATB) 

7 


24 Physical Position of Subject 
3 37 Data Source 
) 38 Data Source File Number 
10 48 Medical Condition Prior to Burst 
11 49 Medical Condition Immediately After Burst (IAB) 
i2 71 Interview Date 
13 72 Interview Reliability 
14 74 Sex 
15 15 Age (ATB) 
16 79 Prime Cause of Mechanical Injuries 
17 80 Cuts, Lacerations, Punctures 
18 81 Contusions, Abrasions 
19 82 Fractured Bones 
20 83 Other Blast Effects 
21 84 Severity of Mechanical Injuries 
22 85 Head Covering Worn 
23 86 Clothing Worn 
24 37 Burns Relative to Clothing 
25 88 Type of Burns 
26 39 Area of Burns 
27 90 Percent Area Burned 
23 91 severity of Burns 
29 92 Days to Vomiting Onset 
3) 93 Duration of Vomiting 
31 y4 Days to Diarrhea Onset 
32 95 Duration of Diarrhea 
33 96 Days to Bloody Diarrhea Onset 
34 y7 Malaise or Anorexia Present 


*Item number in case history record, 


Table 9. Restricted data base--outside unshielded cases (continued). 


Case History 


Number Item* Description 
35 93 Days to Onset of Gingivitis or Pharyngitis 
36 99 Duration of Gingivitis or Pharyngitis 
37 100 Days to Onset of Necrotic Ging. or Phary. 
38 101 Days to Onset of Purpura or Petechiae 
39 102 Duration of Purpura or Petechiae 
49 104 Percent of Scalp Epilation 
4] 105 Days to Onset of Scalp Epilation 
42 107 Presence of Sweating and Skin Pigmentation 
43 108 Reproductive System Abnormalities 
44 109 Fever Onset 
45 110 Eye Injuries 
46 lll Date of Hospital Admittance 
47 112 Date of Hospital Discharge 
43 113 Place of Examination 
49 114 Most Severe Injury 
50 115 Second Most Severe Injury 
51 116 Third Most Severe Injury 
52 117 Major Complications 
a3 113 Other Complications 
54 119 Type of Patient Treatment 
ots) 120 Lowest Red Blood Cell Count 
56 121 Lowest Hemoglobin 
57 Lee Lowest White Blood Cell Count 
53 123 Date of First Treatment 
59 124 Date Patient Last Seen 
60 127 Additional Items of Interest (Oak Ridge) 
61 128 Additional Items of Interest (AFIP) 
62 - Record Source (AFIP, Group, etc.) 
63 - Burn Severity Index 
64 - Mechanical Injury Severity Index 
65 - Radiation Severity Index 
66 - Calculated Ground Range to Hypocenter 
6] - Calculated (free air) Gamma 


*Item number in case history record. 
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Table 9, 


Number 


68 
69 
70 


Case History 
Item* 


103 


Restricted data base--outside unshielded cases (continued). 


Description 


Calculated (free air) Neutron 


Calculated Thermal Radiation Exposure 
Other Hemorrhages 


*Item number in case history record. 
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Table 10. Restricted data base--wood frame shielding. 


Case History 


Number Item* Description 

1 1 DW Master File Number 

2 2 City Code 

3 3 East/West Coordinate Location 

4 4 North/South Coordinate Location 

5 5 Coded Ground Range from Hypocenter 
6 6 Location at Time of Burst (ATB) 

7 7 Locator Number 

8 8 Type of Building Construction 

9 10 Number of Floors above Ground 

10 19 Subject Location (ATB) 

11 20 Floor Subject Located on (ATB) 

12 22 Subject Location on Floor 

13 23 Subject Location Relative to Openings 
14 24 Physical Position of Subject 

15 25 No. of Floors (or ceilings) shielding subject 
16 26 Shielding Material of #25 

17 27 Number of Walls Shielding Subject 
18 28 Shielding Material of #27 

19 29 Other Features Shielding Subject 
20 36 Material Shielding Subject in Open 
21 37 Data Source 

22 38 Data Source File Number 

23 48 Medical Condition Prior to Burst 
24 49 Medical Condition Immediately After Burst (IAB) 
25 71 Interview Date 

26 72 Interview Reliability 

27 73 Date of Birth 

28 74 Sex 

29 75 Age (ATB) 

30 79 Prime Cause of Mechanical Injuries 
31 80 Cuts, Lacerations, Punctures 

32 81 Contusions, Abrasions 

33 82 Fractured Bones 


*Item number in case history record. 
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Table 10. 


Number 


34 
35 
36 
37 
38 
39 
40 
4] 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
af 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 


Case History 
Item* 


83 
84 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
104 
105 
108 
109 
ED 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 


Restricted data base--wood frame shielding (continued). 


Description 
Other Blast Effects 


Severity of Mechanical Injuries 
Percent Area Burned 

Severity of Burns 

Days to Vomiting Onset 

Duration of Vomiting 

Days to Diarrhea Onset 

Duration of Diarrhea 

Days to Bloody Diarrhea Onset 

Malaise or Anorexia Present 

Days to Onset of Gingivitis or Pharyngitis 
Duration of Gingivitis or Pharyngitis 
Days to Onset of Necrotic Ging. or Phary. 
Days to Onset of Purpura or Petechiae 
Duration of Purpura or Petechiae 
Percent of Scalp Epilation 

Days to Onset of Scalp Epilation 
Reproductive System Abnormalities 
Fever Onset 

Date of Hospital Admittance 

Date of Hospital Discharge 

Place of Examination 

Most Severe Injury 

Second Most Severe Injury 

Third Most Severe Injury 

Major Complications 

Other Complications 

Type of Patient Treatment 

Lowest Red Blood Cell Count 

Lowest Hemoglobin 

Lowest White Blood Cell Count 

Date of First Treatment 

Date Patient Last Seen 

Blast Data Available 


*Item number in case history record. 


Table 10. Restricted data base--wood frame shielding (continued). 


Case History 


Number Item* Description 
63 127 Additional Items of Interest (Oak Ridge) 
69 128 Additional Items of Interest (AFIP) 
70 - Record Source (AFIP, Group, etc.) 
71 - Burn Severity Index 
72 - Mechanical Injury Severity Index 
73 - Radiaton Severity Index 
74 - Calculated Ground Range to Hypocenter 
75 - Calculated (free air) Gamma 
76 - Calculated (free air) Neutron 
77 - Calculated 9-parameter Gamma Attenuation 
72 - Calculated 9-parameter Neutron Attenuation 
79 - Calculated Overpressure 
80 - Shielding Type (l=inside, 2=outside) 
ay Bey? Other Hemorrhages 


*Ttem number in case history record. 


55 


injury is indicated in one data item and not the other. For example: (114- 
116) may show burn injury, while (90-91) does not. 


The general approach is to include the injury if either coding group 
indicates that one existed. By far the majority of cases show consistency 
between the two coding groups. For those cases where conflict exists, the 
more detailed information of (90-91) and (84) were used. In those few cases 
when degree of burn is shown, but burn area is missing and (114-116) cannot 
resolve the severity, first and second degree burns are included as moderate, 
while third degree burns are listed as severe. Cases showing burns or mechan- 


ical injury with the severity unknown are not included. 


c. Cases were accepted as shielded by wood-frame when specific identifi- 
cation of wood building material was indicated. Cases were also accepted if 
the residential building material was unknown, since a preponderance of wood 
was used in construction. Cases that indicated an unknown location were not 
included; neither were those indicating shielding by another person or non- 
wood structures. 


Counts of available data are listed in Table 11. Some small reduction in 
the numbers can be expected when the breakdown by thermal or overpressure 
level is made. 


2.4 THERMAL RADIATION AND BLAST ENVIRONMENTS. 


Since Kaman Sciences Corporation is responsible for revising and/or 
reviewing the thermal and blast sections of the revised edition of DNA EM-1, 
they recalculated prompt thermal radiation (cal/cm@ vs. range) and blast 
(overpressures vs. range) for the Hiroshima and Nagasaki burst conditions. Of 
course, the thermal and blast predicted for these Japanese events will be 
revised when the accepted burst conditions have been re fined. 

Review of these data shows little difference from thermal curves 
presented in DC-FR~1054, and used in our previous studies. Virtually no 
difference exists at close range. Ac long ranges (~24000 ft), Kaman predicts 
thermal values up to 13 percent higher. Values from the Hillendahl "Recipe 
Code" generally lie between the old OW values and the new Kaman values. 
Thermal data for Nagasaki will not be used in this study. 


The revised data will not be incorporated at this time, however, since a 
consensus on weapon yield has not yet been obtained. Thermal and overpressure 
fata will be changed once the yield questions have been resolved. 


Table 11. Case histories available for this study. 
HIROSHIMA--OUTSIDE UNSHIELDED 


Mechanical Injuries 


Burns None Moderate Severe Total 
None 396 125 13 534 
Moderate 1394 283 13 1690 
Severe 1007 130 9 1146 
Total 2797 538 35 3370 


HIROSHIMA--WOOD FRAME SHIELDING 


Burns 


Mechanical None Moderate Severe Total 
None 5926 691 117 6734 
Moderate 6853 571 77 7501 
Severe 606 62 16 684 
Total 13385 1324 210 14919 


NAGASAKI--WOOD FRAME SHIELDING 


Burns 
Mechanicai one oderate evere Total 
None 2534 300 110 2944 
Moderate 1632 186 22 1840 
Severe 228 28 10 266 
Total 4394 514 142 5050 


2.9 INJURY SYMPTOM DATA. 


The summary counts of the injury symptom data available are shown in 
Appendix 2. The breakdown includes light burns and light mechanical injury 
categories. These were included to verify that the data base does not contain 
sufficient information to allow separate categories for them. Because of 
considerations in the data availability and coding, the light injury category 


will be included with the moderate injuries. 


Counts of the cases with specific symptoms are shown for each of the 
shielding categories. For each injury category, the upper value of the pair 
indicates the number of cases that recorded the symptom indicated. The lower 
number represents the number of cases with symptom data available for each 
burn and mechanical injury. Some data are shown to ascertain whether suffi- 
cient information exists to examine synergistic effects. At this time no 


conclusions can be reached. 


The coding key for the columns is: 
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VOMIT-ONSET 
VOMIT-DUR 
DIARRHEA-ONSET 
DIARRHEA-DUR 
BDIA-ONSET 
MALS-ANOR 

GING & PHAR-DUR 
NG & P-ONSET 


PURP/PET-ONSET 
PURP/PET-DUR 
SCALP EPIL-PRCNT 
SCALP EPIL-ONSET 


Onset and presence of vomiting 
Duration of vomiting 

Onset and presence of diarrhea 
Duration of diarrhea 

Presence and onset of bloody diarrhea 
Presence of malaise and anorexia 
Duration of gingivitis/pharyngitis 
Presence and onset of necrotic 
gingivitis/pharyngitis 

Presence and onset of purpura or petechaie 
Duration of purpura or petechaie 
Percent of scalp epilation 


Presence and onset of scalp epilation 


REPRO ABNOR Abnormalities of reproductive system 

FEVER ONSET Onset and presence of fever 

MAJOR COMPL Major complications 

RBC LWST Data available on lowest red blood cell count 
HEMO LWST Data available on lowest hemoglobin, percent 
WBC-LWST Data available on lowest white blood cell count 
HOSP -DISC Hospital discharge data available 


2.6 BURN AND MECHANICAL INJURIES RADIATION SYMPTOMS. 


Appendix 3 contains the first set of data showing symptoms versus burn 
and mechanical injuries. The minimal doses were calculated using 165 informa- 
tion. The data present the percent of cases exhibiting various radiation 
symptoms as a function of calculated thermal exposure. Two cases are pre- 
sented for Hiroshima outside unshielded: a low radiation (calculated less 
than 25 rads) and all radiation exposure cases. For each of the two cases, 
combinations of burn and mechanical injuries were developed. The combinations 


include none, moderate and severe for both burns and mechanical injuries. 


It is important to remember that the thermal exposure is calculated using 
the range from the hypocenter for each case history. Use of the revised DS 86 
weapon yields will alter the relationships between radiation, and thermal and 


overpressure exposure levels. 
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APPENDIX A 
HIROSHIMA DATA FOR WOOD FRAME AND OUTSINE UNSHIELDED 


(All thermal and pressure calculations made 
using old weapon yield parameters) 
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APPENDIX B 


SUMMARY COUNTS OF EACH INJURY SYMPTOM 


Hiroshima Outside .ashielded 
Hiroshima Wood Shielded - Outside 
Hiroshima Wood Shielded - Inside 
Hiroshima Wood Shielded - Total 
Nagasaki Wood Shielded - Outside 
Nagasaki Wood Shielded - Inside 
Nagasaki Wood Shielded - Total 
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APPENDIX C 
HIROSHIMA BURN AND MECHANICAL INJURIES RADIATION SYMPTOMS 


(All thermal, radiation, and pressure calculations 
used old weapon yields relative to 165 radiation data.) 


Hiroshima - Outside Unshielded 


s°2t 
T°2I 
O°22 
S°le 
9°32 
0°) 
S°?l 
0°92 
€° ot 
G°2t 
o°) 
6°cT 
B°e 
“st 
$°sl 
1°6 


IN3983d TWIOL S3S¥9 
SAV) £2 YI14V V3H8NvIO 


Ze 


8 

Ol 
te 
8 

oT 
66 
92 
1s 
92 
1 


2$3S8¥) Wwios 


mF VK KP OHK MN RM ONM FP SOW 


+ 


SE 
0°0% S 
o°c S 
0°0 8 
0°0 I 
9°0 t 
0°0 € 
2°0 € 
2°0 S 
0°0 9 
0°0 1 
0°09 d 
o°9 e2 
o°0 UU 
9°2 8Et 
9°0 im 
9°90 9 
JWH-OIUd 3A 
12 
€°9 ze 
t°9 fe 
0°9 02 
9°0 8 
3°0 d 
9°9 d 
S*el 8 
0°02 Ol 
S°6 T2 
3°sS2 8 
o°9 oT 
€°ol 6£ 
BE 92 
8°6 16 
are 92 
e°et tl 
IN3903d VV 
SAvO d OL 


NOI ividvs mot 


1 € cul 8s Tze €t 
4 2°99 € 2 €°9 z€ z 
0 0°S2 8 2 1°6 ce € 
0 o°93 z Qo O°ol C2 @ 
i) o°) t 2 G°2i 8 1 
t¢) 6°0S 7 2 0°90 d o 
0 “°9? € 2 0°0 d QO 
i) o°S2 » 1 S°2t 8 1 
re) 0°92 S i o°ot a 1 
0 0° ot L 8° 12 1 
ie) 9°82 t 2 S°2et 8 1 
0 6°24 rd € o°o oT 0 
0 S°2? IT ot 9°2 be if 
0 Tks Lal 8 0°) 92 0 
1 F°CEe ZI % c°o Is Cc 
C T*t2 cl € 0°93 Sc c 
ie) 2° OS rd 1 c°) I 9) 
TLINIGHd3Y = WFI-aAIVd JADLINGOUZY NOLTIVIId3 dws 
€ 4¢ ite S “le d 
2 0°0 o€ 0 oa) of z 
2 0°70 fe 0 19 te 2 
i?) O93 22 1?) o°9 02 0 
0 O°s2 3 2 o°9 2 (0) 
0 0°9 t 0 0°70 d 0 
0 0°0 t ie) o°39 t Cc 
1 or) t 0) oro t 0 
2 a°9 6 0 O°9 6 Cc 
2 0°o 12 0 a°s te 1 
2 c*) 8 0 co a 0 
0 0°) Lm 2 2°0 oT oO 
% a 4 6€ 1 9°2 6€ I 
if B°E 72 q ere Se if 
S 0°39 1S 2 o°9 1S ie) 
T Bre 92 if o°9 92 c 
2 o°0 iat i?) G*0 VW 0 
101 S3S¥) IN3343d W101 S3SVD IN3DU3d WiIDL $3Sv) 


U-V3HesVIO = SAVO GS Y3L4¥ INTIFADA SAvI S$ O1 


HJ9a ON SNUNG ON 


T ONTLINCA 


OQ3J0VZTHSVN ZOISLAO - VWaINSOMIH SWOIdAAS 


NIFUNVD OO 
~ 


tA 


YW 


“le 
ahs 
€€ 
02 


eo 0 © © © we e 
YVOAOYANDBVOOOVDAIOVON. 


Zaanovpnencca*0o00.179 008% 
e 


ad 


5C86T 62 aYH 


ONDOHADIOODAMDOMONN 


DPVD9O KK DOODODIOOCODO-ANS 


_ 


HII Id /VUNGING 


243d W101 S3SVD 
AYO ASU%14 IRTPLINOA 


7S t¥vidl 


cedt -o°0r 
cor -2°s 
C°e8 <-5°!L 
orl  -9°9 
N°9  -G°S 
S$°S +9°S 
G°G -S% 
Gob -3%s 
O° =3°E 
G*E -9°E 
o°€ -+$°2 
Ste 92 
O°2 -Gel 
G°t -9°T 
C*l -$°9 
Goo -3°D 
CWI/ WI 
2S ii10t 
Creel -3°91 
9°O0r -0°@ 
o°R “O°! 
ord “08g 
O°9 -G$°S 
G°G  -8°S 
O°S =+G*°% 
S°e -5°% 
O°% <-S’°E 
G°€ = VE 
17€ =G%¢ 
S°eg -+9°2 
Ore -G*t 
[a | -7°1 
ort “90d 
s°O -0°0 
CWI IH) 


114 


82 I 82 § eZ 6 

2°90 2 0 o°0 € 0 o°SI el 2 

0°0 8 0 0°Ss2 * T 7°22 BT 4 

0°0 € ° 0°9S 2 T tert 6 T 

€°CE € 1 O°) 1 oO O°SZ2 4 1 

eneee 0 0 0°) 2 ie) e°9 2 fe) 

2°90 ! 0 “°3? t 2 0°0 4 ie) 

9°90 T ie) o°sS 1 0 0°90 2 se) 

0°0 rd 0 0°) T 0 3°90 € 0 

eoe¢e 0 0 0°0 2 0 0°) 2 fe) 

0°) 2 9 Cc’) I 0 3°90 € ie) 

0°0 I i] 0°9S 2 T C°EE t 1 

0°0 2 0 4°99 € < o°9 S 0) 

euaae@ 0 0 0o°90T 2 2 o°0 2 © 

0°90 2 0 o°9 t a] 2°93 € ° 

aeeee 0 0 e7eee 2 0 eure 0 9 

0°0 T 0 aged 0 ie) 0°O q oO 

JWwa-80ud ZAVLINGOUdIY W3II-BOYd JATLINGOYUd3SY NOTAVVId d WIS 

st St SZ S bl 2 ot ' 

tree el € 0°O et re) ice tt 1 o°9 €l ) 

ariZ Bt S 9°S gt ii 6°S a if o°9 it 0 

0°02 ot rd 0°0 ion! 0 0°) ot 0 0°90 Ct 0 

io haee) 4 fe) 0°90 6 0 9°93 » 0 0°S2 4 1 

0°) 2 0 2°90 2 3) o°o 2 ie} o°9 2 0 

O°s2 » 1 0°0 4 0 o°) 4 3 0°93 4 0 

oro 2 0 0°O Z 0 0°0 2 0 9°0 2 ce) 

€°ce € 1 E°EE € 1 c'o € 10) 0°0 € 0 

\ehmxe) 2 ie} 0°0S 4 1 0°) 2 0 0°90 ra is) 

9°) e 0 o°0 € 0 c°o & 0] 0°O € c 

4°99 € 4 0°O € i?) O°) € 9 0°39 € c 

o°0 S 0 3°02 S T o°) S ) 0°0 S 0 

0°0 rd ce) 0*0 2 0 org g 0 o°o 2 0 

E°ee € 1 £°E t { 0°O € 0 0°0 € c 

eoeee 0 0 e+¢ee 0 3 arene 0 0 Count 9 0 

0°93 U 10] o°o t ie) c°) 1 0 9°93 1 0 
IN9DDY3d Wii $3559 1N3333d W101 S3SV) IN4)83d TW191 $3SV¥9 IN3}D83d WIL $3879 


SAV) 2 Y3145¥ V3aHaYNvIO Savd 2 OL 


St 8835¥9 WW1IOk NOTIvidve #07 


t-V3HMUVIG SAVO G Y314¥ ONILIHOA SAVO G OL UT ONTLINOA 


H33q OOW SNYUNG ON 


OQIOFIIHSWN 301S1NO - VHIHSOMTH SHOIdGAAS 


SL € 2S Wwidt 
“cd €t T A°2U -9°OT 
9°S eI sf o°oT -0°S 
c°0 Ct 10) e°e@ -9°68 
C*S2 5 1 C°k -3°9 
c*O 2 10) C°9) «-S°S 
6°9 4 Cc G6°S -+9°S 
0°93 z 0 C'S -¢°% 
e°9g € QO G°e -0°% 
c°9 Zz 0 G°e -S°E 
0°0 € i?) S°€ -D°E 
c*o € it) O°€ -S° 
c*o S Cc $°2 +-9°2 
G°o 2 (¢) O°2 -G°T 
o°0 € 0 G°T -a°t 
guree 0 0 Ort -$°9 
c°o T it) 6°0  =5" 
AVIHDIL Id /VUNdYNd gwI/ v9 
ol 1 2S 1Wwidlk 

0°90 im | ¢ or2t -d°0! 
[omme) Lt ie) cot -9°@ 
c°0 ot 6) G°B -C°%L 
O°S2 4 1 OcL -0°9 
c°o z 0 O°9 -G°S 
0°9 s Cc S°S -3°S 
c*o 2 0 C°S -G°S 
c°3 € c S°o -3°% 
0°O 2 9 O°% -G°E 
e°3° € ® G°E -O°E 
0°) € 0 are -$°2 
6°93 S 0 G°*2 -59°2 
c°o 2 19) O°2 <-G°T 
C°9) € 0 S°t -9° 
ereen 80 c ort -$°90 
o°0 if C s°O -9°0 


LKI08I3d WIOh S3ISVD 


AVO ASUES INTITWOA @wI/ TVD 


ea6t °22% eH 


115 


0° 0S 
0°) 
hee) 
ooree 
o°2 
oes 
050% 
ours 
aoede 
0°) 
Orns 
20646 
soeee 
+6 oee 
ooree 
eoete 
IN394939d W101 53SV9 
SAWJ £ AZLIV V3HABVIG 


OOOASCVAHAOCVOVNOMAN GD 
oR oR io BeokowoR@-BeokéesRaokeokonon eo} 


6 :$3SV¥) Wigdl 


Peeer 
Pours 
Wb et 


3Wa-U08d 


Y 
0°0 


O2OG4 
1N33U3d 
SAVG @ OL T-V3HesvIO 


NODIVIOVS MOT 


€ 
{ 
0 
2 
Cc 
(0) 
0 
0 
ie) 
ce) 
(0) 


0 
D 
i?) 
ie) 
0 
0) 
3 


OPDOVOC HOD DIAINOM AND 


1 * 2 6 2 6 (e) 2$ Wior 
0 o°o0TtT ot Tt 0°0 z Cc ra 0 O°?! -0°OT 
0 o°oor T 1 C°Oo if 10) T 0 o°ot -3°8 
I ayere 0 fe) c°o € ce) € 0 e's -3°!2 
9 Seene 2 0 eeee 0 0 (0) ie) OrL -9°9 
0 B°9 1 0 0°93S 2 T z Oo C°9 = -S°S 
0] aesese 9 ie] count 0 9} 0 0 G°SG -9°S 
0 whee 9 9 Chere 0 0 0 0 0°S -G*s 
) haere 0 1] Ghiee 0 ra) 3 0 G*o =-3°%S 
ie) eeeee 2 a] thane O +0) 9 0 O° -G°E 
0 0°) 1 i) o°o00t v T J oO G°E =N°E€ 
0 wtone 0 0 Ceoue 0 (e} 0 ie) C*E€ =-S°2 
ie) Ghean 3 is) 10) cs) c 0 S°2 -0°2 
ie} anne 2 ie) 0 is) ie) io) O°2 -S*°t 
(e) soeee 0 L] 0 ie} 0 0 G°T -3°! 
fe) “en 2 0 ie) c¢) QO 9) O°T -3°0 
(6) Bideme 2 0 Hee OO ie) retete oO (0) S°C0 -3°9O 
ATLINGDYd3SY W34-GI¥d JATLINIDIAdZY NIJTLVIId3 dws AVIHIILIAD/VUNdANd eRI/ Ww) 
£ 6 o 6 2 6 1 :S$7¥i302 
9 2 0 o°0 2 oO 2 is) O°2) -9°OT 
0 1 ie} c°o T ie] 1 0 orot -c°8 
¢ € ie} €°e € 1 € 0 Gee -0°2 
0 9 19) eenne 0 C 0 ie) OrL -0°9 
t 2 ie} 0°9S ra q c T O°9 -G6°S 
0 9 0 ennce 0 0 0 0 G°S -3°S 
ie) 0 0 waeee 0 ce) ie) QO O°S <-S°9 
0 0 0 eenne 9 0 0 c0] S*e -0°S 
fe] ce] 0 , ° ie) hated c O°b -GC°E 
3 1 0 t 0 c°9 T e GS°E€ -T°E 
0 i) 0 where 0 ie) 0 0 D°€ ~+-G°2 
0 0 0 eee OD 0 0 ie) G°2Z -0O°? 
rv) 3 0 Berge OC 0 0 0 9°2 -Ss°t 
ie] re] 0 ez90% 9 6) 3 0 G°T -3°T 
0 ") 0 sees 0 ie) ce) 0 C°t -s"9 
0 Seaen 0 0 anes 0 fe) Gevaw 0 0 s°C -0°O 
twilOl S3S¥9 IN39483d WIOl S$3SV3 IN3JJ43d W101 S$3SV¥)9 AKGI8I2d Wil $3SVd 
SAVQ GS Y3L4¥ INTLIWIA SAV S DL Ut ONTATAOA AVO ISUTl4 INTLIWOA en/1v) 
4234 YAS SNYUNG ON 
OQIOIZIHSVN JIISIND - VRIHSUMIH SHIIdGWAS eG6T S22 BYH 


116 


S46 :$ WtOL 
cee -9°0t 
292 -0°a 
€ot -7°L 
42 -0°9 
26 -S°S 
Sb H3°S 
91 -G°4S 
€€ “0° 
€2 -G°E 
con | -O°€ 
t -5°2 
et -0°2 
SI -s°l 
ot -o°1 
7009 -Ss°0 
0°0 -9°0 
3Wa-@I9d ZBALIINGONAIY W54-GOSd JATLINGOUdIY NOILVWUd3 BVIHIIL SD /VENDSNA 2WI/ WW) 


OSCVDDOFOONMOUADO9 
. 

YVYVOOUFOVFLVTOOWND 

o 

fe] 


. 
rw 
NN 


e 
CONOMAMYD 


o~ 
NS 


ry 
. 
° 
. 


e 
. 


. 
. 
. 


ee 
oo0o°o 
. 


. 
Om FtINNMNMNSF FKOW BOO 
-« 


POAODMAIMNADNAMAOKRSM 
. 


* 
2° 


BOVVVOVVOHOVH BDOFND 
OCOD AFTaeEMFYDNUYO OME 
QF ODDDOONMNNS 
egoo7OoCOoOnNa ant «A 
AMODNDCDDHRANDADAHNDA 
WOWIOIKUMNOKOWDANOSO 

e 


7S Iwidl 
ce2t -2°01 
O°cr -3°S 
20°! 
-0°9 
-3S°S 
-2°S 
-S*s 
-0"9 
-3°€ 
-O%e 
-$°2? 
-9°2 
-S°t 
-3°1 
-$°9 
-0°C 


298 616 zo 616 616 


- 
-_ 


o2e 
962 
66 
Re 
To 
St 
ot 
O€ 
€2 
é 
6t 
st 
OY 


Oc€ 
962 
66 
82 
Te 
So 
91 
ce 
€2 
ron 
L 
et 
SI 
ol 


ze 
€1 


Tee 
20g 


nn 
uy 


82 
[7 
G4 
91 
cE 
a4 
vi 
rd 
at 
GSI 
0°92 ot 
oreo 0 €oGa0@ 0 i] ie) 
o°act ot 0°0 1 t t 
IN3Dd3d Wil S3S¥D AN39493d WiFk S3SVD IN33839d WADL S5SV9 IN3}u3d ¥10) S5SV9 IN}JD83d WICL $3579 
SAV] £ SBLSV W3H4UNTID SAVIO 2 OL 1-V3HSNVIG SAVIO S BS3L14V INILIWDA SAVO S JL IT ONTIIWOA AVO IS3id ONTITWOA ZWI/ 109 


97E 
342 
66 
82 
‘fe 
Sb 
9t 
O€ 
€2 
ot 
l 
et 
st 


ot 


N 

. 
td 
N 


Qo 
. 
ww 
“~ 
. 
. 
. 
. 
or 


e 
. 
e 
° 
. 
. 


ee 
Neo 
ee 
ee 
ee 
ee 
ee 


° 
. 

° 
. 
° 
° 


~ 


ee 
aN 
eo. 
. 
a 8 
OrOouNeT Woo rNnnana 
JONDONANIESLR 


“~ 


° 
° 
e 
° 
° 
e ° 
Om KINUN MMA FeNWROr DD 


me mOVErOWFMFO 
° 
HKHOVUHMMN WA AD 


ry 
3° 
N 


. 
. 
° 
. 


OME UO FNMF OR OO” 
° 
OMDAOOM KR HABDer nr PN 
eomvuco0ccono9doOosvOomMo 
° 
VPVVOUVZVINOVUNMNNSD™ 


re] 
* 

OO DONMNQARNOBR BOCA 
8 . 

o 

~ 


. 
or 


HON FNO KT KHeEN SC FOE 
— 
. 
2 


OOH VHFK DH ON SH HOM 
LORDSHIP OMDHOAROAND 
. 


of oT OC RIPOFF ANMOamon 
o¢ . 
YFOOWOVVDONEFOMN FAH 
OOO 


DOONMO ATK KN TONY 
QOVADWDAVOOOaAANn 


HI3W ON SNuns OCW 
S36 :$3S¥9 Wil NOlividvs wot QIOWIHSYN JGISAND - VWEHSOYTIH SWOIdWAS 4@6T *22 BVH 


Te % O€ Tl oct le oct ut 2S diol 
0°90 S i) e°ee 6 € 9°GE SS 9t @ co ¥ ar2t -9°O0t 
t°6 tT t Tees é 4 e°ae ts CT d Ty £ o°o! -0°R@ 
0°0 4 0 9°0 % 0 B°st 91 € io] 91 1 are <-3°L 
a°e I 0 eoeen 0 0 tes € 1 €e€ € 1 Oct -9°9 
0°0S » 2 0°9S 2 t 2°32 t 2 Ht L T 9°99 «=-G°S 
eeene 0 (¢) Q°99 S € e°ot ra if 9) i 9 S$°S& -0°S 
0°90 q ) 0°9 2 ie} “4°99 € Pa fe) € 0 O°S -S°4 
ceree 0 0 eseue 2 ie) o°oor ft 1 cet ot 1 Sto -9°S 
€°ke € 1 0°90 T 0 6°S2 i] 1 t , c O° -G°E 
9°0 1 0 eearne 0 ie) e°c 2 1@) a) @ 0 6°€ -O°E 
0°0 1 0 aeaoe 9 9 0°°O if C 0 t c OE -5°2 
e9oee 0 i) aGane 9 0 Creek 0 s) athe 0 c G°Z -3°2 
areae 0 9 i) fa) wae 2 sarge 0 0 o°2  -6°T 
ea¢ee 0 0 iv) 0 eitenes 0 © hirney 9 8) S°t 9° 
weeee OO 9 0 0 eugae 0 6 eyed 0 is) oeT -6°9 
ooene C0 0 Sueae OO 10) wedges 6 0 srese C ie) s°S -9°0 

JWA-GONd JZASLINGDSdIM WIA-BDYd 2A119I00NdIY NOVLV Wd3 dI1¥IS PVIHIBLGdA/VUNCING 2kKI/ UW? 

oct €€ cet oI sz 9 S2zl €1 rae | 6 2S Wwiok 
9° 95 ot 27st ob l “eg ia) E et G4 S “eg So € o°2t -0°0T 
O° 0% ran 2°sS Ch 2 9°2 SE T T°s bf z rs ce 2 O°ot -2°3 
o°G62 ol % €°9 91 T €°9 91 T €°9 a1 1 €°9 St T O°e -o°t 
€°CE € t 0°0 € 0 0°0S 2 1 9°93 2 0 o°9 2 0 O°2 -0°9 
0°) d 9 ect rd q G°0 r] is) €°ol l 1 €°ol Z T O°9 -S°S 
0°) t 0 9°82 l 2 0°) Ll 9 e°ol t 1 €°oT 4 1 G°S -9°S 
4°99 € 2 €°€e € 1 o°) € 0) €°EE € 1 6°90 € 0 9°S -S°4 
c*o 1 i) 0°O T c @ryne 0 0 eany 0 i) aonae 0 0 Ste -C°s 
0°93 » 0 9°9S 4 2 0°90 ) ce) ° y ¢ ore ~ 0 Nee -5°E 
0°32 é 0 0°0 2 0 O°) if 0 ) if 1 C*e 1 iv S°€ -d°EC 
0°) 1 i) 0°0 1 0 0°9 1 0 ¥) 1 1 ceest i I C°E 94°? 
oeree 0 19] aeeee 0 9 troee 0 iv) * 0 ie) ; 9 c g°2 -9°2 
eseeo) 6G te) eeoeve 0 0 teedee 0 0 eo 48 0 Cc c fe) or2 -s*t 
ovets 2 is] areee 0 i) aeons 2 i) eeaee 2 0 Qo 0 G°t -a°T 
eeore 0 0 osee@ 0 0 eeeoe 9 0 Agense C 0 ce] 19) Oo°t -6°O 
eeeee 0 Q seeere C 9 tyanh 2 io] @eean 0 oO tenga 0 c $79 6 6-9°0 
IN3DN3d Widk S3S¥)D IN3D93d WIOk S3SVD IN3DY3d WIdl S3SVD IN39N3d Tv1i0i S3SV9 INsJde3d Wid! S3svd 

Sav) t ¥31L9V V3HUUVIO SavO € JL t-vV9HUSVIO SATO GS YILSV INTIIWOA SAVG GS OL T IONELIADA AVI 15UTd ONTLIAGA znI/ Ww) 


HJ34 GIN SNUNG GOW 
Ut 2S$3Sv2 Widl NOLiVIdse KOT OIOWINSYN 301S1ND - FRIHSOYTH SKIDdWAS 586 Sle YH 


118 


» ie) S » oT € ot T 2S 1vi01 
0°0 rd 9 eeaecre 0 0 0°23 r4 0 c°0 2 to) Or2t -9°OT 
veooe 0 0 0°9S 2 1 E°Ee€ c 1 2° € 0 C°Olt -2°28 
eeeee 0 t?) O°d01 1 Tt o°oo! ft 1 c°o 1 0 O°B -3° 
eanga 0 LV) oro0t 2 ra 0°0S rd 1 c*o 2 0 Oo*t -0°9 
sane 0 0 ovena 0 19) enve 0 0 regen 0 0 C°9 «==+S6°S 
0°O t i] weeee 0 0 0°95 1 0 c°o 1 0 G°S =3°S 
aveee O 9 eoe0e@ 9 0 eoaon 0 0 yeenw 9 (9) O°S -G°e 
o*°O0 1 0 wooed 0 9 o°sS 1 Q c*coy 1% t G*e -7°4 
eeeee 0 i) oCewse 2 0 ene C Cc wigee QO 9 O°e -G°t 
werae 0 0 aeeee 2 i?) Geeee 9 0 neaeye 0 0 G°€ -9°E 
eoee> 0 0 Geena 0 0 eoe%e 0 0 eyane QO ie) O°€ =+S°2 
eos4@ 0 0 9908 O 0 eenee 0 0) 0 C S°2 =9°2 
er¢ee 0 0 weosee 9 0 i) 0 woogie 0 ie) G2 <$"l 
aoare 0 0 erere 0 0 0 0 waver 0 0 g*t - 7° 
aeune 0 i) aeosan 0 0 te) ie) escen 0 0 6°} -6°0 
eo40% 0 0 ¥eeea 0 0 0 0 sreae 18) g°c -9°O n 
JWww-bI¥d BATLINGOYdIS WIs-2INd ZATLINGOYd3y NOLAVIIdS div3s 3VTHIS1Id/VUNdUNd ZHI Wd a 
Ot T ot 1 Ol 0 ct if 3 1 2S Wildl 
ohame) 2 0 0°05 rd 1 2 0 0°0 2 i) 0°6 2 t¢) o°2t -3°OT 
o°)3 3 0 0°0 t 19) t v) 0°O € ia) cet if 0 c°cl -0°S 
0°) 1 0 0°90 1 0 1 Oo o°-z01 fT 1 e-oot ot 1 cre 0°! 
o°9S @ { 0°0 2 i) z ie) oro z 0 C0 2 0 Ck 29°9 
o+oee 0 ie) eeeoe 0 0 te) ie} #¢one 1) 0 oaene 0 4 0°9 -6°S 
0°) T 0 0°0 1 0 1 0 0°0 1 (e) o°0g 1 0 $°S -0°S 
oereo 0 0 oeeeo 0 0 9] 0 ecgoe 0 Q 0 0 0°S -$"% 
0°93 1 0 0°0 1 9 1 ie] 3°93 1 0 t Cc s°e =9°% 
eeore 9 2 oees0 0 0 ie) 0 Beene OC ie) Lo) 0 C°o +G°E 
eoeee 0 {e} aeeee 0 19) ie) 0 Caene 0 c is) 0 G°E +0°E 
eoeee 80 0 44% 0 e 0 ie} nye 0 0 0 0 C°€ +G6°2 
orree 0 3 oeuae 0 fy) re) (0) aueoe 9 0 0 C G°2 -n°2 
rere 9 0 eeee% 9 X) ) 0 senge 0 Oo fs 0 0 Oo°2 +S*t 
eeoee 0 ce) ovese 0 {9} e) 0 wagee 0 0 wonee 0 0 s**t -o°t 
ooeeose 0 9 betray 9 i) 9 0 aeenye 9 Q enone 9 iv) cet -+$°9 
eeoee 0 re) oe6ue 0 0 aaeen 2 0 Panne 0 0 eayee 9 ie] $°0 -+3°0 
AIN33Du39d WIO1 S3S¥D INJDU3d W101 S$3S¥)9 IN3283d W101 S3SVD IN3}439d W1i0l S3S¥9 1te3pe3d Wwidk S3sv9 
SAVJ 2 B31L4SV V3HaNTIG SAVO £ OL T-¥V3HUAVIO SAVO GS YILSV ONTLIWOA SAvd G O1 T ONTLINDA AVG ASA!G INILIWOA gwd Wd 


HJ34 SAS) SNDBNG GOW 
of 285509 W1Ol NIDiviages “OT OQICIZSIHSYN AGISING - VHIHSGAIH SHIIdWAS eBoT °L2 Bik 


one T 

z 0 

€ 0 

T 3 

2 T 

0) 0) 

i ie) 

‘ 6 ie) 

o°3 1 0 

oygee 0 ] 

eatadn 9 0 

wgaae 9 0) 

gene 0 i) 

enna 9 0 

Henne OD 0 

Graee YO ) 

weeae 9 i) 
LNS24I3d WlLOL $3879 


SAV] £2 Y213¥ V3HASVIO 


Ot :S$35SV9 Wil 


» ie) S » 
0°0 @ 9 sore 0 ie} 
$0960 6 0 0°9S z T 
ae 0 c o°90T I T 
ay 0 0 O*D9T . S rf 
weere 0 0 Nea de 0 i) ie) 
o°G af i] Cr a ae) 0 
metetete 9 aenrew 2 ie) 
c*o T 0 forte 0 ie} 
wage 9D 0) i) Oo 
wots 0 0 ) o 
{e} ¢) 0 0 
gan 9 io} ie) ie) 
inex OO 0 0) +) 
wind 0 i) te) 0 
fetvigceds 0 2) io) ie} 
0 0 fe ie) ie} 
ZATLINAGDYdaIY = BATLINIDUd IY 
OT T ot 0 cl 
ra T o°9 z 9 2 
€ (0) las € ie) € 
1 re) 0°90 T 0 1 
2 0) 2 22 ¢ ie} z 
0 is) wee OD ie) 0 
1 oO a°0 t ° T 
Kee 0 2 Korine 9 re) 0 
0°80 1 9 i) 1 i] T 
wate 0 0 sito 0 0 0) 
wx 0 0 0 0 Q 
« 0 (0) =) ce) 0 
woke 0 8) > o 3 
Pas 0) 4) e) o 0 
tee 0 0 3 9 0 
Par ¢) re) x O 0 4) 
tite 0 8) Z me  D 9 wii oO 
{N5963d WioOlL SSSTD IN5343d 1¥L01 S38¥) IN33¢3¢ 171CL 


SAvVG £ OL T-V3HuavId 


NITLvid¢ga “Or 


SAVO G Y3Ls¥ INTLIWOA 


HJ3a BAS SNUNe COb 
G3DIZIHSNN SOISIND = YHIHSCYIH SWILGRAS 


XTOWOVGVAVVVOV OOO AHA OM 


oeooecoqovongqn0og00q00e0"90 0" 


S3S¥9 


SAVS S OL T SNILIAOA 


Wey ve ap ae 
INS 3did 
AWG 1 


98st 


or T sStwi0L 

Zz 9 o°zI -9°9 
€ 0 O°Cl -3*3 
if ) ore -9'2 
2 ) O°L -5°9 
) © C59 -G°S 
T ) 6°S -3°S 
4 C O°S -S*s 
: t G°b -2% 
) Cc O's -S°E 
) Cc S°f -3°E 
fs) ) GE -$°2 
) © 6°2 -9°2 
) re) 6°2 -S*! 
c 6) 6°t -7°T 
5 CG ort -s°¢ 
fe) 9 6°C -3°S 
2e/TUNGUNd ew 17d 
ont T 2S viol 

2 0 C°2t -5°9 
€ 0) c°ct -0'°9 
if 7 ore +3 
Zz 0 ce -3°9 
a) 0 0°9 =-6°S 
if ) S°S -0°S 
) 7) O'S -S*%b 
1 c Sto -3% 
9) 6 Cth “GE 
re) a) G°E -5°E 
9 0 ere -$°2 
9) 0 S°2 =n? 
0 ¥) o°2 -S'! 
re) Cc S*t -n°t 
9 0) C*t =-S°0 
0) 0) s°O -3°0 
WiOL $3SV9 
Suid ONILIWDA 2HI/ TWD 
*42 UW 


1 


“_ 


120 


ece 9€ OTE 65T 2ol S2t 2S2 éT sS (10S 
teat SE 9 SE lord 6°B2 ott ra Hit S O°ct -2°OT 
2°ot 62 6 e bh 9°12 C92 2s C52 8 o°ot -o°2 
T°s € € oT SI 6°st 9L et GL T G°e@ -2°L 
o°8 S2 2 Li e 0° oT 0S S GS t GPL <2°S 
5° ST 92 % eo T2 S°s OL 9 OL T C°9 -S°S 
6°02 > 6 oS Lt o°S oxen g CST c G°S -8°S 
o°9 ZI fe) Li ol L°OT 82 € £2 (0) C°S 2% 
echt “1 2 Tl S 9°3 Se 2 $2 z S*°o -O%% 
€*a eT T 91 S 2°ot G2 € 32 c C°b -S°E 
o°9 c 9 S @ S*eT 3 1 N Cc GS*E -3°E 
o°$ U) 0) t a4 2°5 S 0) S (e) C°e -S°2 
2°90 T io) rd rm (oan) € 8) € 1 c°eg <2 
ohare) 1 9 re) fe) O°) T 0) T 9 Cte =-S*T 
0°9 T 0 fe) (e) o°o q C t (¢) G°T -c°T 
sey 0) (e) @ucore 0 ie} todos 0 0) 0) fe) C*t -s*°0 
wide 9 ie) Keekeaxe 0 fe) wet 6 ©) tak 2 0 G°O) -9°S 
DWA-GIUd BAPLINGCUd3SY W35-GI%d BATLINIOYE3Y OILVUd3s Aawss BYIHS3LFa/vVeNeund cn 2/189 
eod Cet Bol et coe £2 rae 23 etd 693 38 77102 
eret ett Sst L°t €ll iT ENS cul C 8°6 ZIT it 6°2 2ut om | of/er -3° OT 
Bas 962 9S €°s 02 02 o°s cee eT 6*cT Be €€ a° tt cc? e2 G°OT -3°3 
a°st 92 zt ail SL 6 2°2 SL 2 o°e SL 9 O°s GL 9 O°e -9°e 
o°ot oS ra o°ot OS S O°3 0S b o°9 OS € O° OS z Oo*°k -o° 
e°ot od oT o°ot OL Z C°b OL £ 2°38 c 9 Gay 2 CL S Cc*9 <-S° 
aret 301 41 Orrt reren | oT O°2 oot @ 2°83 o2 e Crk oot Z S°S -<3°S 
Tce ee & Z°t 62 iL 9°e 62 T a" oT 82 7] 2°ot 2 € o°G <-S*4 
oTtt G2 » o's S2 é@ 0°90 G62 0) O°St S2 b) c°s G2 rd G°b -3"% 
e°ot az 6 O°G2 e2 L o°9 92 ie] z°6T 92 S e° sl co] S Of4 -C°€ 
3°) 8 0 s*2t ) T O°) 3 re] s°2T a if o°o e 0 S°€ -3°E 
O°ob 3 2 o°s2 S T oes S 0) o°92 S T oneer4 S 1 o°€ -S° 
o°9 € 0 0*°d € 0 0°95 € ce) o°o € 0 came) € 0) S°2 -9°2 
O°) T 0) orc I 6) o*3 I 0) 0°0 T 0 c°9 1 ce) c°’2 -S*t 
3°3 T 0 0°93 T 0 O°) 1 0 C°D T 0) "9 T 0 S°tT -3°t 
goers 0 ie) ap te 0 Q agen 2 6) Meio OD 0 ania 0 ie) O°t -$°9 
nayet O ie) G 0 too 9 ie} topes o C weet 0 Cc s°c) 6-9°C 
IN3J3¢3d Tv¥LOL $3879 IN3.¢3d WiIdL S35V3 IN3}3¥3d Widl S$3S¥9 IN239%3d W101 $389 Ah25e3d W101 $3879 
SAv2 2 Y3Lav V3IHNUVIG SAV 2 OL T-V3HSAVIQ SAVI S Y31450 INILIWGA SAVO SG OL T ONILIWGA AVC IS¥T4 ONILIWDA @wI/ 15 


Roan IN SNUNE YAS 
992 2:335V9 Wil NOTivigzvy 404 OZOIZIHSNI ZQISiND - VAIHSOUTH SWOLdAAS host *L2 SYR 


121 


a eo 8 eeoeees 
OVUVYVONTWZMUONYD 
Con iond NS 


oOo oONnnTOOrFO 
e 


bheee 
Guns 
KGa 
FEOOG 
SOON 
ip las 


LN3043¢ WAOL $3SV9 
SAV) 2 Yald¥ V3HYVIO 


$4 :938¥9 VWlol 


nos 
NAPE 


~” 


OOVVMKMNONHK AMIOEMN 


OOVADVOVIOONKOOMSFN 


Cod 


rs) 


0 
2 
0 
io) 
i) 
2 
.o) 
9) 
0 
0 


~ 


) 
° 
0 
0 
9° 
a 
ie) 
0 
0 
) 


ent 


3IWaA-8Osd 


0°0 
Ore 
0°90 
€°z 
T*1 
G°2 
0°d 
9°) 
0°) 
0° 
we 


ott AYU ee on 


oho 
a Xe 
its 


We se Sete ig 


AN39¢53 VVLOL S3SV9 
SAVQ 2 OL T-V3HEUVIA 


NOTLVIIVa MDT 


~ 


PVMDDVONVNHNMOEOMN 


eooo0oooo°0 0c0o70 COCO AN 


ATIDNIOId3Y 


DVDVOVDOVVOONHAAMNAD 


ce eee 
CSF OUWMOUYUO 
au 

we 


° 


oo0o00o0000 
e 


WWNN © 


> 
= 


= 
= 


x 


Nop te 


ADS 


wie vie ok oleae 


T°6 
0°90 
0°9 
0°) 
Tctt 
O°9 
9°9 
0°90 
0°90 


wig 


W33-8339d 


IN32383d 
SAVO S Y515V ONILINDA 


Widk sasvd 


H33d DOA SNUNG YAS 


CIGIBIHSNN SOQISIND - VWIHSOdIH SHOIADHAS 


Lz zt SL st 
v7) ra $°sS4 as S 
S » L°t2 €z S 
T 0 0°90 Z fe) 
T T e°ee € T 
» t Teutl 6 T 
a 2 c°0 91 0) 
2 t O°) t © 
2 T 0°0% S 2 
0) (9) 0°90 I 0 
0) 0 9°9OS 2 1 
0 (9) Metok ie) 0 
i) 0) Ne dete 0 Q 
° 0) toenre 0 (0) 
3 ie) , 0) 0 
i) fe) c 0 
0 0 i 8) 0 
ZATLINIDId3Y NOLLVWd3 dwWwos 
cz 2 G2 8 
TT T z°3t ia rd 
t2 c¢) O°Eel €2 € 
2 ie} o°s 2 0 
€ ie) 9°0 € 9) 
6 T o°O 6 5 
9T 0) 3c3at 9T € 
€ ie) 0°95 € ie) 
S 0 o°0 S 8) 
1 0 0°90 1 ie) 
2 0 c°o 2 0 
0) 0 Gyre 0 0 
3 0 Syetoe  O fo) 
2 ~) vio 0 C 
1) fe) 2 C 
0 0 0 0) 
ia) ie) niyhhe © 10) 


IN3D935d W101 S3SV9 
$AVO S OL T ONTLIAOA 


SL ¢ 2S 1vi01 
6°0 Ul oO O°zt -O°O! 
L°2 €2 z O°oTt -3°s 
n°9 2 0 O°& -3°L 
€°ce € T C°L =-3°S 
o°9 fod 0 O°9 -S"°S 
c*O St G G°S -2°S 
0°92 € e C°S = -G"4 
Ce S 0 $°o -3°% 
c*9 T ce O° -S°E 
o°o 2 0 G°€ -c° 

% 0 re) Cee -5°2 

0) 0 G°2 -2°2 

0) icy C°2 «-S°T 

0) 9 Get. 25 

9 (9) o°T -5°0 
tate 0 G G°o 20° 
SVIHIZLSdG/VUNdINd 2nI/ IVD 

SL & sSVvicdi 
2°3l TT z O°2t -2°OL 
Cet fe c o°ct -9°2 
c*3 rd © O's -3°L 
o°e € 0 C*°L -+3° 
[omme) 6 o O°9 <-G°S 
e°el 97 € S°S <-3°S 
£°6 € ie) O°S +<+S"°4 
oc S 0 S*6 23% 
6°0 T ce) C*°e -S°E 
c*0 2Z 9 S°€ -5°E 
tee ie) ie] C*e -S°2 

0) 9 S°2 -5°2 

0 C cee -S°T 

(0) 0 GOT) “-s* 

iS) S O°T -5°3 
weak Oo 10) $°c -3°O 

IN3983d WlOl S3SV9 
AVG ASUS CNILIRTA Zwnd/1V9 


bELT SL2 UIA 


122 


z 0 2 I S T S 0 sS 3WwiGl 
eeeee 0 0 “Goede OD 0) these 2 ce) tong 0 0 or2t -2°9T 
0°0 T fe) o°ooTt 1 1 onde) 2 9 o°o z 0 o°ct -t°3 
0°98 T 0 0°29 1 1) o°0 2 0) c*o 2 (0) O°B ~-O°2 
aeeee 0 re) erode 0 ie} wares 0 0 where 0 0 o*L <9°9 
wauee 0 0 0 ie} weceetet 0 0 “wienne OD is) 0°9 <+S°S 
Ceaee 0 0 0 (0) craf T T c°s T 0 G°S -9°S 
Kereea 0 0] ) 0 ttn OO (0) wenan OO 19) O°S ++GS°% 
aun 0 0 ) 0 +) ?) 0) 6) G°> ~0°%o 
tak 0 0 ie) (e) Q a) 0 ce) O's +S°EC 

(6) 0) ie) 0 9) 0 0 0 G°f -C°€ 

(0) (e) i) i) ead 0 +) re) ce) cre -G6°2? 

0 (¢) 9 ie} wade OO ce) ie) ie) G°2 -2°2 

t¢) ie) i] 0 Mle ° 9) 0 0 Ore -S"tT 

0 0 ie) [e} 0 0 0 ie) Set -3°T 
weeie 0 re) nega 0 0 0) 0 0 0 ort -5°3 
reeee 0 i) weeee 2 0 i) 9 woreda 0 0 $°G ~3°O 

BWw-808d ZBATABNIOSdZSY W34-3DYd JATAIMIOUdIY YWd3 dws SVIHISLSd/VeNndand Zad/ 199 
S € S 0 S 0) S T S T 2S 17101 
Hane O 0 wynnad 0 0) ) 0 re) 0 0 5 o°2T ~-3°391 
o"os 2 T o°9 2 4) 2 0 o°9 2 ce) @ 0 o°ot -+9°2a 
o°o5 2 T 0°90 2 0 2 0 o°0s z T ra T O°e@ -3°L 
seen 680 0 ie) 0 0) ie) mapewes QO 6 fe) 0 crL -5°9 
Goan 0 0 © 0 re) ie} ene 2 ) 9 ie) C°9 +S°S 
o8se T 1 1 9 T ie) 0°) t 4) re 9) 6°S ~3° 
waeuw 0 ie) 0) 0 ie) te) C ° 0 0 C°S =-G*b 
earn 0 fe) 0 0 0 0) UHE 0 0 0 0 S*> -2°% 
geeoe 9 0) (0) 0 0 0 ned 0 9) 9 ¢ C°o = -G°E 
gaags 0 ie) 0 ) mae 9 ce) wake (9) 0 19} $°f£ ~D°E 
nesee 0 0 0 0 oie 9 0 went 0 (0) 0 0 Cee =6—~S*°2 
euaeee 0 0 ie) 0 4) 0) ase 5 0 0 i) 6°2 -s3° 
been 9 0 9 0 0 0 wtetorge 0 9 mgs 0 0 C°2 -S°t 
epee 2 0) ie) is) 0) ie) ) 3 savas 9 ie) s°Tt +23" 
weeae 9 i) 0 0 ie) 0 0 0 z 0 ° cet +5°0 
wecam 0 qo 0 i¢) ° 10] ugtone OO 0 range & c 66°C -9°9 
LN234S¢ W19L S$3SV3 INDD534 V710L S3S73 Jw101 S353 IN3D¢3d WLOL S3StD EN3SDu3¢d TW¥IOL S3SV9 
SAV L av3ls% V3ndavIO SAZO L OL U-V3HUYFIQ Savd S BELSV INTAIHOA Sav S DL 1 ONTLIRCA AUQ ASUId ONTLTAOA RI WS 


H33d SAS SNYNG BAS 
§ 3:$3S¥) IvlOl NOILivisvy MOT GIOWZIHSNN 30ISLND = VATHSOYIH SHOLGNAS eet “22 uvn 


123 


TETAL 


Staricn 


ALL RA 


UNSHTELOEC 


CLTSLCE 


MS HIROSHIMA = 


r 
. 


SYMPT 


MECH 


KC 


NOD BURNS 


DIAQRHEA AFTER 7 CAYS 


Days 


DILARRHEA-1 TO 7? 


VOMITING AFTER 5 DAYS 


Tc 5 DAYS 


VOMITING 1 


GS FIRST OAY 


CASES TCT4L PERCENT 


VOMETIN 


CAL/CH2 


CASES TOTAL PERCENT 


CASES TOTAL PEFCENT 


NT 


=S TOTAL PERCE 


CAS 


PERCENT 


Cases TOTAL 


Mi 


ii 


di 
26 


us 
ot 


< 
™N 


my 


pe] 
™ 


7 


ray 


=) 


Qo 


w 


Oi) 


26 


26 


26 


39 
14 


26 
39 


14 


14 


. 
. 


2) 


ey 


_ 
N 


iat) 
4 


w 


2c. 


20 


2c 


12.1 


aN 


33 


33 


31 


31 


QoQ 


19 


4 


ry 


li 


wn 
™ 


7 


col 


2¢.9 


Q 


C.C 
OA Gun 


om 


c 
384 


59 


Dede 


Mapes 


& 


c 
37S 


379 


et 


uy 


vay 


Le 
on 


ls 


oy 


oO 


ws 


20 
33 


7.0 


ey 


fon 


4 


648 


l4.C- 


2500 


2o.un 


us 


~9- 49.0 


49 
4o.C- 


50.C€ 


- 


- 


c- 89.3 
29.C-109.0 


to. 


On 


37 


13 


TOTALS 


124 


REPRCOUCTIVE PRCB-MALE 


REPROCUCTIVE PROE-FEM 


SC&LP EPILATICN 


PURPURA/PE TECH: 4E 


CAL/CM2 


0.0 


11 


13 


26 


@ 


ae] 


Qo 


re 


uy 


oo 


cal 


10 


. 
. 


12.5 


3¢9 
1¢ 


0.0 
c.¢ 


rns 
Lol 
ena) 
wONO 
ee ee 
FON 
ae 

aOO”™ 
No 
mao 


12.5 
19.9 


0.0 


taal 


4C.C 


o 


wy 


- 


4c.¢ 


ws 


SAO 


C 


57.1 


20.3 


5 


oO 


oO 


VERY 


c 


Ghee 


Q 
394 


~ 
~ 


uy 


1.5- 


-« 


19 


4.5- 


6.9 


7.9 


6.C-~ 


26 


al 


74 


Ld. 


' 
UW 
. 
o 
~ 


25.9 


fe 


2c. 


85.C-109.9 


32 


22 334 


TOTALS 


oO 


TOTAL CA 


ON 


' 
. 


ALL RSCTAT 


HLROSHIMA 


SYMPTCMS5 


< 


ARR FEA LFTER 7 CAY 


Cases TOTAL 


9) 


fa- 


CayYS CILARRH 


2 


i 


AFT 


VCMITIN 


Oays 


VOMITING 1 TC 5 


CAY 


VCMITING FIRST 


CaL/CM2 


PERCENT 


TNT 


cr 


CASES TOTAL PEF 


ay te 


ce) 


Goan 


ot 


a 


oy 


oO 


a 


ed 


wo 


. 


Ga 


ay 


ag) 


fe) 


Pay 


oO 


es 


os 


a) 


fom) 


oO 


QO 


1 


4 


a 


oO 


a 


v 


9 


eo 


oO 


in 


Ww 


1? 


ce) 


13 


oO 


a 
o 


cons 


L?) 


oO 


14 


= 
wt 


a2 


ay 


33. 


PERCENT 


Bae 


CASES 


on 


o 


oD 


my 


Cr 


os 


oO 


ao 


Oo 


. 


oO 


~ 


Q 


my 


ie) 


oO 


) 


fi 


re) 


¢ 
29.) 


oO 


17 


a 


12.9 


nn 


a) 


be. 


15.7 


6 


> 


es 


~ 


Ey 


392% 


‘ 
Vv 
. 
al 
N 


ny 


oy 


6.7 


0.0 


ac 


2 


ct 


wd 


50.9 


GJ.c- 


> deo Ge 


Qo 


a 


Q 


OQ 


io 


% 


c.0 
19@ 


1 


(¢) 
125 


oOo 


Vo 


rey 


oO 


las 
” 


Laer 


OQ. 


27 


125 


13 


122 


121 


13 


nl 
ee 


REPROCUCTIVE PROB-MALE 


REPROIOUCTIVE 


COLLATION 


SCALP 


TEC? 


PURPURASP 


CAusCm2 


- 


Bese vee 


c 


> 


oO 


ap ees 


ce) 


Q 


Oo 


we 


Q 


eC 


Ss] 


Cc 


re 


2 


3 


> 


aa 


ce] 


bE omeunas) 


cy 


iT 


oO 


>) 


ra 
uy 


ey 


aN 


ao 


OO Y 


Lal 


a 


> 


ony 


2 


3.5 


3. 


wo 


oO 


we 


on 


ie) 


rm 


on. 


"> 


6€.7 


ww 


iar) 


(>) 


a 


ao 


o> 


Lard 


Oo 


33.3 


fa 


om) 
oy 


ia 


22. 


ra) 


10.90 


n- 


e. 


C.9 
tet os ve ve 


3 


12.4 


Os 


Ges 


He 


8) 


14.0 


12.97 


4 


14.C0- 


65e6 


~w 


~ 


' 


wu 


Ra 


evade 


o-« 


Cc 


QO 


oy Qa 


heen 


G 


a 


Ye 


©) 


£3.93 
C-109.9 


Dome 


Qo 


fe) 


tps 


a 


¢. 


a 
we 


ao 


3% 


Dal 


30 


any 


Cr0O% 
Oooo 
CHOCO 
Hobe 
Graoe 
wae 
o*33t 
9°20 
HOOee 
2°93 
avooe 
0°0S 
07) 
3°) 
weet 
o° 32 
Gre eo 
4660 
orooe 
Ooo 
aay) 
rpare 
vee? 
He euy 
wobee 
eres 
HOoee 
1N3383d 


HONES 


aeee 
EOE 
Hoes 
HENGE 
Deere 
0°90 
woe 
v°G 


ENZES 
SOE & 


» 


* 


Ore 
Go 
PESHEM 
E799 
Ween 
weedy 
Ln 
Ce 
er aay 
oe 
ae 
BWaA-B03d 


° 

. 

Lo] 

wo 
WOOSTDTDDOCOVDODODONODOHOND“MOOODVOCOO GS 


I 
fe) 
1) 
12) 
ie) 
0 
0 
ie) 
0 
ie) 
io) 
0 
0 
ie) 
if 
i) 
i) 
ie) 
ie] 
3 
2] 
9 
fe) 
0 
4 
9 
te) 
0 
i) 


ALADNIONd3SS = wW3I-BOe 


” 
~ 


VE eDe Ones 
ACUGe 
on 


ere 


o°0 


% ue 
0°0 

WEVoe 
9°0 

o°G 

i°9S 
Pe 
0o°0S 
vend 
CEOGE 


“ 
29 
Melee ogy 
Heese 


Osseys 


ay 


een 


BPS 
SHPWy 


nya any 


SOYOOSCY HOD OTCNONANYUN OAR OOVVOCOM 
OFPAOV9V9GD CVC OCOOCOOHVOOOKCOOOOON 
DVOOSVVH=ODDOONONXNRANONODOR HOODOO OOMm 
9LVOOCVVIOAV OOH ONO QVC GCC VCAOVCOM 


weed 


eens 


VWwidkh S3SVD AN3303d WI01 S25V3 IN3393 


SATI 2 d3is¥ V3IHesVIO SA¥O ¢ OL 1-V3HUSV-I Sava S 


gt :$35v2 Vist NOLiavlaeg Vv 


H 


cS 


aorotond: 


De 
CO ee 
see sep 


Me tp oe alee 


WOOUOUVOFMOYVOOCHOOCHHKHOUVYUOVYUNUOUU 
ecvee0coco Ce Ce909CC 9COnHMOOCOOOCCOOVAOCOCON 


AYADN 


et fe) 
i) ie) 
ie) © 
re) it) 
1) 9 
9 ie) 
i] ie) 
1 9 
q fe) 
0) ie) 
@ 0 
i) 0 
ze 19) 
T ca] 
t 0 
2 10) 
4 fo) 
3 9 
") ce) 
) ie) 
i?) ° 
if fe) 
i) ie) 
ce 0 
i) ie) 
4) te) 
0 ie] eerus 
3 ce) Pe 
d WiOdl $5Sv9 4N3383d 


224 MAS SN?OB ON 


SODVDTDNDHAVODDVONOMANONOMAMOQOQDOVION 


OVOODCOHAOTCDONOMHAHNONDARDOOOOCOM 


Wid $3SV9 
y2147 INTLTAOA SAvO S$ O1 T INILINOA 


“~ 


- 


O301ZIHSVN 3OiSI1ND - VHIHSOYIdA SWIIddAS 


Oo0000O 90 00— 0090 09OGCCO“COO C00OM 


03d3a NOVLVIVd3 dWIS 


oooqoooo0o 90 00-0—-0 000000000 000% 


et (e) zSUviol 
(?) ie) O°d0T-3°398 
0 0 o°ca -92°09 
(0) fe) o°c9o -9°0S 
0 is) O°GS -9°9% 
ce) 0 C°Ob -5°NE 
a fe) O°ce -O°S2 
1 0 C*s2 -9°02 
t c o°o7 -9°et 
ie) fo} O'st -2°S!I 
r4 Cc C°9. -9°9!T 
9 fe) O*ei -o°et 
z fe) orzt -9°Ct 
t 0 O°ot -3°E 
€ 0 C°e «0°! 
0 0 O°z -s* 
4 0 0°99) «-S°S 
0 is) $°S <-5°S 
0 Oo O°G -S°9 
0 (e) G*°6 -3% 
weoee 9 is) C°e -S°E 
c*o 1 16) S°E 95°C 
aygng 0 0 O°€ +-G6°2 
vonnye 0 0 G°2 ~0°? 
ornen C G o°2 -s"t 
wun OC c S°T -3°T 
c 6 oct -$°9 
#) 0 $*c +3°0 
DLIad/VaNewsnd ends v9 
et T 7S V¥10L 
Kenge 0 ce) C°cot-c°ce 
Pon yd 0 Cc c*oge -3°99 
eooae 2 Cc C°G? -1°SS 
0 Oo C°0s -C°Cs 
) te) O°0 -2°CE 
(e) 0 C°ce -3°S2 
T 0 O°S2 -0°92 
if G O°Ce -o°eT 
0) c C°at -o°Gt 
4 ie} O°9Or -C°st 
i) ie) C*vel -3°21 
2 oO O°2t -9°O! 
T 0 Oot -3°a 
€ ie) o°@ -rcd 
o) u ore -0°9 
z T O°9 -S°S 
9 ° S°S <3°S 
CG 0 O°S =-3°% 
0 ce] S°% -3° 
fv) ce) Cte -S°E 
T 6 S°e -9°8 
0 0 Ge -$°2 
9 0 G°2  -3° 
G ie) O°z -s*t 
0 ie] o°Tt -9°T 
vecew 9 ie) Gry -$°0 
case 0 te) $°9 -9°93 
IN3DE3d Wildl $3679 
AVG LS¢14 ONILIADA 2a2/ 109 


"eet 


"42 UW 


126 


26.7 


Qo 
Ls) 
re) 
“1 


TOTAL CASES 


t- 
Pad 
wa 
(ey 
a 
w 
a 
Pl 
~ 
~ 
i=) 
- 
Ya) 
us 
wn 
at 
Ld 


OIARRHEA AFTER 7 CAYS 


EAT 


r 
. 


ALL RSCIATION 


OIARRHEA-1 TC 7 OAYS 
CASES TOTAL PER 


hide 


ra 


lL PERCENT 


c 
tC 


GUTSICE UnSHIELDED 


ses rer 


A 


VOMITING AFTER 5S OAYS 
Cc 


MGD BURNS 
TOS CAayYSs 


SY¥PTOMS HIRCSHIPMA 
CASES TOTAL PERCENT 


i 


VOMITING 


Y 


a 


CASES TOTAL PERCENT 


VOMITING FIRST C 


CALsCm2 
GeC- 965 


wt 


Oo 


1¢.0 


14 
23 


4.9 


Day 


lap) 
Nw 


5- 


45 
43 


14.0 


foal 
faa) 


45 
23 
1c) 


. 


41 
2a 


45 


41 
28 


41 


a? 


1c 
262 


17 
42 


. 


wo 


C 


o 
co 


»C 


~! 
- 


13 


ll 


11 
$93 


toy 
“ 


™ 
ay 


328 


325 


38 
1S 


12.6 


116 eis 


25 


115 


14.9 


14.9 


Cw 


7é 


14 
13 
16 
15 
12 


746 


74 


74 


45.3 


16.9 


ey 


1c. 


oO 
o 


SE 


65 45.2 


22 


423 


22 


18.9 


4S 


17.9 
11.4 


67 


12 


13 


17.45 
44.9 


3t 


2069 
2549 


ervts 


OFNSS 


2 
3 
1 
2 
ce) 


a} 
Cc 


0.G 


“ 


% 


12 

2 

1 

1 

0 
1370 


115 


“ 


a 
ro] 
a 
c 
c.0 


ce 
oar 


AN 


1 

3 

1 

¢ 

fe] 
1325 


62 


AMNADO 


ra 


1325 


181 


at 


aA HO 
we rw] 


ce} 
3 


Moet OO 


49.9 
$9.9 
) 
é9.0 
TOTALS: 


89.C-109.9 


Wie fete 


REPRCOUCTIVE PROB-MALE 
fe} 


EPILATICN 


SCALP 


ee 


ters 


*s 


is) 


PURPURA/S 


CaL/Cr2 


aw 
~ 


© 


ie 


2.07 


oo 


vw 


o 


13 


24.2 


a? 


12 
23 


oO 


25.6 


8 


16 


o 


oO 


N 


16.7 


a 


at 


23 


43 


12 
39 


ll. 


oO 


if 


7 


cs 


~ 


29 
47 


oT 


a) 
° 


420% 


17.9 


262 


ut 
re) 


23 


9.2 


73 


25 


26.4 


wo 


ne 


NO 


w 


tw 
oe 
oe 


le 


c.c 


53.8 
22.2 


59.2 
$8.6 


77 
49 
59 
63 
46 


26 
29 
2s 
56 
31 


18.9 
~2.9 


6? 


11 
27 


16.9 
13.0 
29.0 
25.0 
30.9 


sree 
Vvoaoo 
ev ee 
roan 
ae 


29 


4i.7 


67.4 


oy 


25.C- 


a 


4 
os 


BEL OD 
POE 


ie) 


354 


12 


BYLQey 


o 


338 


125 


66.7 
1¢¢c.0 


1 
1375 


404 


1€0.9 
CE es 


i) 
1372 


119 


69.0 
e0.0 
C-100.9 
TOTAL S3 


$0.o- 
60.207 
aoe 


SS 8 €S cz ose 721 4S 2S$1v1901 
d°0 1 fe) 9906 2 fe) o°o0r t ie) O°O00T-0°98 
weeee 0 ie) sega 9 0 0°90 T i] fo) O°Ca -3°C% 
eves 9 <) carex 0 0 anders 0 0 5 9°09 -3°9S 
eoeee 0 ie) eagag 90 0 o°cot 2 2 Z 0°04 -3°t 
9°0 2 ie) 0°39S » rd 6°26 8 Z 2 G°Go -C*OE 
9°82 L 2 o°99T 9 9 0°36 02 61 It O°0€ -3°S2 
rea) 2 3 S 2 a°le 22 12 ll C°s2 -3°S 
9°22 Z 2 € T 6°09 02 zt 9 o°cz -9°EL 
? 0 9 T T e° ty Lt Z 2 Orel -9°ST 
0 i) T ie) €cle oT S 2 O°9T -3°45T 
Ss ie) E 0 9°CE 9¢ im b*eT e€ é O°st -3°2I 
S (e) 6 € 2°Se€ Lo Li s°e L 4 G°2T -a°ct 
Ul T L b bbe lo Cl erg Tb € O°O!I -9°e 
) (0) 5 0 a°et 91 € €°9 9T T ovg -c°E 
1 is) ie) ie) e°% € 1 €°CE € T cel -3°9 
% 2 2 T 9°82 Z 4 €*oT a T o°9 -S°S 
0 e) S € Echt L l 6°90 L c GS°S -5°S 
q 0 2 1) L°99 € 2 G79 € ° O°S -5°4 
0 ie) 0) 0 creact of 1 o°cot ft I S*h «3% 
€ T T 0 o"S2 U) t cre v) fo) GC" HSE 
2°39 T (0) i) ie) o°3 z 0 ort 2 ie) S°€ +2 
0°35 1 0 B) (0) 0rd 1 6) c°9 if ie) ao°e€ -S°2 
aeons 0 QO 0) ie} 0 re) 0 0 G°2 -9°2 
nese 0 ie) (0) 10) (0) (0) 0 c ce2 -c°t 
wegen 0 0 ) ce) c c ¢) 8] cS°t -23°t 
negagy 0 0 i) 0 ] <) te) 0 ort -<6°0 
wit 0 0 Pe a ie) 0 6) o) ie) G°G  -2° 
3BWaA-dddd BATLINIOYdSY WS4-LOad JATLINGOUd3Y NOTALVIId3 dWOS SVIHIILId/VaNdeNnd ewI/ 179 
BL2 68 el2 92 992 Sl 992 90 992 2> tS VviCk wu 
o°asoT Tt t B20 T 9 0°) 1 o) I 0) I o) oroct-o°%e os 
"oot 6 I 0°90 1 ie) o°391 TT T T 0 t 0 e°o¢e -5°OG 
e4ee% 0 oO wine 0 0 eae OD ie) ¢) ie) Q 0 C°a9 -5°CS 
0°95 z 1 a°0 2 (e) o°oot it 1 T 0 T C C°cs -0°S4% 
"32 3 ra S°et 8 T 9°0 3 0) @ Zz 8 2 S°Gbh -9°9D 
O° de 02 9 0*°O 02 9 o°3 eT ie) et oT gt CT O°Ce -9°S2 
heb £2 ram | Tit Le € Orb 62 T G2 zt $2 eT O°S2 -0°02 
ttece BI 9 Det St é 0°90 LT 0 Li € ZT € o°c2 -3°6T 
G*le ST 9 €°9 ot T o°LT Lt € Lt € at € O°Bt -9°sSt 
G°LE 91 9 0°0 91 0) a) GI af G1 z ot 2 C°9t -Ce ot 
@°le Le bt T°s LE € G'z GE q GE I c 1 O°et -3°¢T 
ecle Ca) St 9°&T &h Z $°*3 Lb 7 Lo S db € Orel -2°CT 
oe 24 et a°s Ob 2 G°2 6 T 6t 2 6c ra O°GOt -3%a. 
9°52 91 » €°G 91 T e°9 9T T 91 T 9t q C°B -5°2 
E°ee i T 9°90 € 0 c°0s z T 2 0 2 C O°L -3°9 
Rage) - 0 €* ot l 1 0°) Z i} L 1 d T C°G = -5°S 
9°93 Z i) o"8¢ Z 2 oro 4 ie) t 1 d T S°S -2° 
£°99 et < C°EE € 1 0°90 € 6) € i € C O°G =S%b 
0°90 I 0 O70 T 3 e) ie} 0 0 0 0 S$°> -T% 
Ra % 9 3°05 ® 2 v7] ie) 6 9 » 0 Go HS°E 
9°39 4 9 0°) 2 ) q 0 T 1 1 0 S°€ -3°C 
0°93 T 0 ohare) i 6 T re) if q T T C°E = -35°2 
449% 9 (0) 0 fe) ) 0 re) ce) 0 0 S°2 -c° 
aoeen 0 i) ¢) a) ie) 0 0 G 6 0 e°2 <-S°t 
66446 9 fe) o 2 ") te) 0) ) a 0 S*T -9°T 
woees 9 fe) aonan 0 ie) re) a) o a) a) 0 Ort -S$°9 
ooeu% 0 0 vounoe 0 0 aga 0 ie} whens 0 ° * ie] ] $°G +-7° 
LN3943¢ VWidl S3SV9 IN33545d WAIL $3549 IN3D83d Ww101 S25V) IN3943d W1idl $3549 INZDG3d Wicr SESW 
SA¥VI £ YZL2V VixHayvIO SAvVQ € JL T-V3HYuvIG SAVO S Y3IL4¥ OINTLINOA SAV¥Q S OL 1 ONTLIAGA AVO LS¥TI ONTLIAWOA 2HI/ 109 


H}3A G3W SNYNG ACK 


GZO0VBIHSNN 3OISIAO - VWIHSOUIH SWOIdAAS "42 UY 


NOlivlavyy Vv 6b6E1 


€a2 :$3sv2 Widl 


-~ 


OOCGS 
bE J 
arts 
EG. 
woken 
Da ee 
O° SOI 
trie 
Cc 
4% 
oh 

c° 

oo 

or 
9° 
SOG 
ce 


te 


FOGG 

orned 

teres 
IN32U3d TWWL9L S35¥9 
SAYI 2 yBLlsV VSHyaviGd 


CSVYVLOVVOVHXOQHONANN MOR ORODVTOOOM 
SOVTDODOODSCVOVGCDOHACOOVOOOHOOODCOON 


EE 2S3asvd Wi0l 


eh4O4 
Heve kets 
1GO 
Oa aA 
eo 09% 

Aoae 


Seeds 


Lie tt 
orc 
3°0 


Para 


UEGHE 
eg 


WOOOCDODDVOOHOMODCONFAOVIOCIOVOOVONW 


Grwan 
wba e 
ONG 


IN357 43d 
Sava 2 3 


NOLivI3¢s8 T1V¥ 


ATLINIOYIC3Y 


i) d S Et S 
is) eesee 9 ie) 0 ie) 
is) Boone 2 i 0 ) 
0 eats 9 ie] ie} 0 
rv) pears 3 ie) ) °) 
) eosen 3 0 0 0 
le) eeree 0 ie) ie} ie} rat Ny 
ie) O°sot Tt T q Tt C°att 
) Bea 0) i?) 9) 0 Beer led 
0 073 T ie] 1 I 
0 weates 9 ie) ie) ie} ae 
c seete 0 0 t fe) 
re) Brake 3 2 0) 
re) C°3S z Tt € T 
i) or°sor tf T T T 
2 c°o0t 2 rd @ I 
0 i ere] 0 tagie 0 (8) 
0) *) 0 oo I 9 
{e) 0) 0 Sorat 0 © 
ie) 2 0 T 0 
0 5} 9 ie) ie) 
ie) i) io} 2} 1) 
ie) c ie) 0 0 
0 ° ie) 0 0 
0 3 ie) ) 9 
is) 2 re) i] 2 
0 re) 0 0] fe) 
i) 9 ie} to) 9 


vey we 


W34-203d BAILING O34 NOLLVVid3 duos 


et 


Lal 


op tay 


tes el vs 


nene 
Voy 


sede ay 


. 


s 
= 


dey 
6°80 
Baeey 


0°) 
t 


QOTaAagnNaNnS 
‘ on 
Or QOOomyave 
[s) 
~ 


Naren 


nen 
¥ 


Naeae 
o°o 


Misty 


Bor 
GEOG 
La OOH 


Por 

SEES 
IN22¥id Wid 
SAVG SG OL T 


DOVVDWVVVCOH OAONAMNRMOHOHOOTDOCAC 


zs i 
sv INIJ}usd 
"H¥IO SAVO S el 


AVOUVOVYVsIVEHONHIAN MOH ORFUOOUODOM 


th «0 


YOOODKODDODVOCODVOOHVLA0D0DOLVVD00—4 
prares 


di 


iiADA 


Ss 
ind 


SNUNG GOW 
VWIHSOSIH 


HD34 BAS 


Q3913THSNNA SGISINO - e8et 


SHOAdwAS 


ee rd 2647191 

0) ce) O°00T-9°C8 
0 0 0°08 -0°09 
0 0 0°05 -2°CS 
ig c 0°Cs -3°0% 
° e 0°06 -9°0€F 
i] is) O°CE -7°S2 
T q C°Se -6°92 
ie) 0 c*o2 -9°31 
T $ O°st -2°91 
0 ie) O°ol -2° oT 
if ie) Orel -4°2t 
2 © Ore -3°ST 
a ce) c°c!l -0°a 
T 9) O°e -%° 

z 0 O°2 -9°9 
ie) 0 C°9 =-S°S 
t 9 $°S -0°S 
9 G O°S <-5°% 
rf T G*e 6° 

ie] ie) Che -G°E 
re) 0] G°t HSE 
i o) c*e -S°2 
) 9 S°2 6°? 
3 c O°2 -S°T 
=) ie) S*Il -c°T 
c 9 ort -s°C 
2) © G°C -2°C 
Ed/7encund ens/1v92 


4 


c*cot-9"°0a 
cca -3°09 
C°09 -9°CS 
OCS -5°29 
D*Co -5°S 
OTCE =9°S2 
O°S2 -9°92 
0°02 -2"al 
oret -c'ot 
Or9l -cr 4 
O°ot -3°2t 
o°2t -3°Ct 
TOT -0°?2 
‘po -3¢L 
-3°7 
-6°S 
-0°S 
“5% 
-o°4% 
-S°€ 
o-7€ 
-$'2 
ais 
-3*t 
-S°T 
-5°0 
2°90 


ee eee 


WONVUNOWOWONWQNCSO 
. 
N OmMNUN AMF PIN OM 


WI/ IV) 


“242 YYW 


38e cs Lee €at OOGCT 6€2 ect ot 7S 7vi0l 
ngare 0 ie) wreae 9 ce] eM s re) (9) 9 fe) C°oot-3°98 
nore 0 re) eagas 3 i) wean OO 2] (9) 2 0°98 -2°09 
e°te € 1 eerae 2 fe) 1°99 € z € ce) O°C9 -3°CS 
“aire 0 re) o°3 T T 0°09 if 0 1 Ce) G°05 -3°C4 
2°05 S z ors ‘4 T 0°03 cl e ond T O°ls -3°CE 
0°0 S 0 e°cs ZT > 9°SS et oT et 2 C°CE -9°SZ 
E°ee 9 2 9°SS $ S "ek 92 6t 92 > O°S2 -3°S 
€°3 rat T €°ce € T e°9S ras BT ra 4 0°02 -2°ST 
2°90 et ) g°e9 3 S 6°19 t et t tt 5 c’et -9°S 
€°CE ran 5 2°93 et 9 $°22 1S ol eG ZS € O°GT -3% ol 
accel 62 b) 3°SS 31 oT g°ac ed 22 g°9 €L 6 O°ot -2°2T 
2°9oT SF 9 S°2S 0% T2 6°&2 Lil SE BOG LA, 9 o°2t -9°OT 
z°o! $3 6 c°is $3 b> s*12 £2 2s €°s £Ve e@ H*et -3°8 
T°g ze ¢ Stee 6T ot 2°sct 94 cl ET% o T ore -5°S 
o°9 $2 2 TeLh Lt 2 cor 6S S onane 5 T G°L -9°9 
5°sT 92 U) ercs €? 12 9°2 < 9 st ros T O°S <-S°S 
6°C2 €4 6 G°le a) at cs cot g c°o CGY i) G°S -2°S 
0°Oo raat i) S°cS dt OT c°ot 82 € C°o $2 0 C°S -5°% 
ero! oT 2 g°S5 rai S C°3 S2 2 cre G2 id S*o -0% 
€°s 21 Tt €*te 9T Ss z°ot Cra € 0°O €z ie) O°b <-G°E 
2°0 € 0 0°25 S z s°2l e T c°9O 3 ce) S°€ -o°€ 
(ohme) ® (3) 9 I T o°9 S fe) 6°39 S is) o°e -S°2 
0°95 T 0 z T c*o € ie) c°ce € 1 S°2  -23°2 
0°0 T 9 ie) fe) o°0 T te) Ces Tt (¢] G*2 -S°T 
0°0 T fe) ° 9 0°59 U fe) Cae Tt 0 S°TtT -o9°T 
” 0 4) i) ie) one o 0 henge 0 ie) Ort <Ss°9 
‘ 0 8) wren 0 [e} GIS 0 0 fring 0 0 $°0 <-3°9 
BATLINGDYdSY = W3S-CO¥d JATLINCOYd34Y NOILVUIdS dW9S STIHSSLAd/vundcund ewIs1e9 
965 L6t 566 Lot 996 oo 986 Sel £t5 Tet 3S Wii 
osegar Co 0 0 0 oe 0 ie} ie) 9 t ) c O°CCT-0°98 
mosnge 0 ie) ie) if] come 2 re] “ fo} 9 ns o c o°ce -9°29 
o*3 a ie) € ie) ect zt Mf 9°99 £ 0) ichare) 7 ie) o°CS -o°0¢ 
one) t ie) q le) (oie) T 0 0°95 1 fe) o°0 T re] o°CcsS -0°04 
0°92 ot 2 ot € o°or oT T 0°04 Ol b c° Os core % O°Ch -5°0€ 
Tes at C et z 9°S et T T°lT BT ra Tit ei z C°CE -5°S2 
orbs 92 6 G2 € S°27t "2 € o°s2 62 9 c*s2 ee 9 C*s2 -5°92 
ae 4 ec Z ze € 6°27 Les 5 0°62 Te 6 0°32 Le 6 o°c2 -3°et 
grct ind % Te » ere £é Tt 6° oT TE 9 ree co 9 C°bT -o° Ot 
S°3e 2s 6t eek $ > 8°c 2s 2 2° ot 26 OT e°5T (a4 ond O°9T <2 et 
a°d?2 rae 02 s°ct el 6 Ord te S L°6t tz ot 2°64 a4 oT O°eT -3°2T 
Bret wt 91 $°6 Stl U3 9°2 cil € 6°OT Sit zt S°6 St it O°2t -9°ot 
[ae Sd O42 9S €°3 cee 02 O°sS ate et 6°et et ce e°lt ete e2 orct -5°8 
3*st 9t 21 Beit ot s L°2 cL 2 Oca $l 9 o°& cL 9 e°e -3°L 
Get cs Z o*ot CS S ote oS 6 o°9 S t Cth cS 2 O°L -0°9 
cout O2 ons o°ot cL r e°4 cL € 9°a CL 9 Kaog 4 fd S c°9  +$°S 
Oot o3T oT C°ht oct oT ore cot 2 C3 col 3 CTL lone Z S$°S -3°S 
tr2e ee 6 9°e a2 I 9° ee T €°ot 32 t eect a2 € O°S -35°% 
o°9t S2 » Oca G2 4 0°0 Sz (0) o°ol S2 6 c°e ¢2 rd GS°o -0°o 
e°ot 4 % 9°S2 G2 Z 0°0 72 0 2°6t 92 S zat ara S O° -S°Et 
o°0 3 0 s°et 8 1 0°) g fe) s°2Tt 6 Tl ore 2 0] G°E =-3°E 
O° 35 S rd 0°02 S T 0°39 S 0 0°32 S T Coe S T ove -S°2 
0°90 g 0 0°90 € R] 0°) € 0 0°90 € fe) c°0 € C G*2 .=9°2 
o°3 i ie) 0°0 I 0 0° T ie) sa I rv) or? ri 0 c*2 -s°t 
o°3 T i] 0°0 qT ce) 0°90 q ie) 0°) t ) (nee) x © gs°t -t°l 
ooeee 0 ie} taaee 0 ie) eerse 9 0 Oo +) te) CHG ie) Ort -S°S 
acorn 0 0 seen 0 r¢) waean 6 3) a c ro) rons 0 c $°O <-9°9 
LWK32d3d Wildl S3SV)9 IN3393d 1V192L S3S¥3 AIN3943d WA1OL SSS¥D IN3383d 17101 S3SY39 LN33¥3d Widl S3S¥D 
SAV £2 B31SV V3HaUVIO SAVO £ OS T-V3BHYNVIO SAVG S Y3tLSV INTLIWDA SAYO S DL T ONILIWOA AVI IStis ONILIWOA ZW3/1¥9 
H234 ON SNUNG BAS 
TUST 2S$3SV3 TWids NOTividvs W1¥ OZCWWIHSVN JSISSNO = VAIHSOYIH SWOLdHAS “UST *L2 UT 


130 


130 


TOTAL CASES 


ALL R&CIATION 


UNSHIELOED 


SYMPTOMS HIROSHIMA - OUTSIO 


1934 


MAR 27, 


HCO MECH 


SVR BURNS 


OLARRHKEA AFTER 7 CAYS 


OLARPHEA-21 TO 7 CAYS 


VOMITING AFTER 5 DAYS 


VOMITING 1 TO 5 DAYS 


VOMITING FIRST CAY 


47 


4&7 


19 


130 


50 


130 


12 


CAL/CM2 


fo 
Zar se *oovonnv or om 
We Pea 8 ee eet 8 ee 
io “Pe RPOWOUNMUOrTOM 
we rrer ears rm 
wd vee 
a 
ADOVOVOONANMOAFMNNMOMMNMNMAA TNODWOHA 
ore ~ Nae N 
ad ~~ 
Oo 
t= 
NODVWODVOVVAONADOWYFDGOMNNN HT OOOCOD 
uy N 
“ 
a 
LS) 
= 
” ° es FtFTOOVOWAMNOOO-s > 
w-: wa De 8 ee ew we tee te ee 
UU = Ptr OQoVONnaAmManon med 
Co 22s et Dt ot a9 
wu a“? > 7. 
a 
AOODDIOIDUAWMVIDAMNMOD oo 
=z “ N mt ont 
- 
Yu 
= 
YDDDVCOCVVVVON At aman va 
w 
“” 
< 
1S) 
i 
2 > vay zo e?o 
tu ° oe : > ef 
Vv: N sO am < «to 
a: “4 z Qs a> 
w - % ct “ 
a a 
HFFOOVVYYVONANMOAMUMN AE DMOWRHFE NUD OAW WOVOVOVYON ND F Ae Se TM a KAMEN OO UO 
t ~ Nte N > 
od ~ Lael 
oO ld 
3 3 
MODOOOVOOVVIVAD SOMO OOKNMNHMHOVVCOVOVAGCUN DQOVWVODVIVVAAN BHVUTNNMOONMHMHODOO 
Ww Qo 
ww a 
< a 
J Ww 
a 
- 
“a> *7UVUo S ° 27oO 
we ts et eo 2: * 2 
ue 4 -OU00 te : a) 27o 
we 3 3 pee ~ < 
w > + t= * 
a Pd 
al 
ADDVWOVDPONHNVWMDNAIAANMeH SKMODMNWETNIDDADH FODOVODOODNANMNOAMNNM DONNA SFTWNOOOm 
< “- N mtn N a ~ None 
ras a ow 
Qa 
- a 
a 
MOQODVTDDCOVODAIDGOMIABGIANNMNAHOADOMNTQAABDCNO AOSCOSTVWVSCHAANVOHHMOMMNOFIKFMOMMOOOO 
w La) vu ~« 
“ “wv 
a 
uw 
= 
” 2 a 
uy % . 
a ~ ° 
a 
us 
a, 
AQDOOTQVADONAWMNIAAMUINMNH EE DHMFTNAGQOAHR 
< ~ Note N 
Land eel 
Q 
- 
WMODADADVDAODGIODOMAODAMNNANMANDANMYOODOAON 
w N 
“ 
4 
(=) 
HIOnBBDMNODNOKARKROWVWVTOCRVGCVAAHI9NVAOONW WOPMOMOWOWONWDOOWINIOOSCANOCOCODNO 
a a ae SS 
DOAMNNAME SCMNWKHOEF DON FOMDANnHATIANGDYVO « NQAMAANNNNME FNWOM MON FOMOANOOORMDO 
tet ett INN M FOO DOR x tt INN ME NOD OD 
“Oo yu ~ 
Le A PP SO Or 2 
VNVEWOOEWOWOMUVMAONVWIIODIOVOYVIOOOUD SOWMVYUONGMOWINWUNWOVYVVOVOVUVUUULYE 
ees © @ @ @ @ @ @ oe @ ® oO, 8 @ @ 8 os # @ s swe 2 ee ef @ @ @ @ ©@ @ F&F we @ eee ee * @ @ © © Be ene @ 
BDOAANNAMS FOWOKM DANS OWONVODOO VOTH AMNUNIM SE FAV OIS WANS ODONHODTUA 
A tN SU OD mt we tN NM FN OO 


TOTALS3 


5 


TOTAL CASES: 


RADLATION 


ALL 


CUTSice UNSHIELOESD 


SVR 


MA 
ZURNS 


SysMePTCMS HEROS 


1794 


MLZ 27.6 


S¥R 


AYS 


fr 


RrEA AFTER 7? 


4) 


OLAE 


Avs 


re 
e 


DLARRHEA~1 TC 7 


TinG 
Cases ICTAL 


VOML 


nG 


vcsit 


tc 


- 
w 


a? 


N 


oo 


volt 


CaLrsCw2 


pm 
wet 
wiw 2 
wre 
we ow 
las ot 
a 
1HVUo 
t 
be 
oO 
~ 
VOo 
ww 
wy 
“ 
Vv 


vVon 


aa 


2CTNT 


woo 


QO 


Qo 


Ooo 


Van 


oO 


uVoao 
! 


Qo 


a 


o 


a 


Cc 


a) 


oo 


oo 


Oo 


oO 


Q 


uw 


[o) 


QO 


Qo 


62 


co 


oO 


oO 


oh 


Pr 


Cc 


> 


Le) 


oO 


ca 


N 


oO 


al 


Nu 


o 


19.0 


7 


ur 


Ea} 


os 


oO 


REG 


Cc 


< 


1cc.c¢ 


1 


goVCo 


oog 


Wane 
ee 


Feo EON 


2) 


a fete te 


ioe 


uw 


e 


TOTALS 


3 
Wy ea he ae 


Sl 
fe) 
Cc 
9 
) 


te 
te 
te 


a “ > 
iz) “se * 
ue as z 
be ~ > 
a 
~~ 
<2 OOU090 
a 
a 
a. 
a 
“0000 
v 
“ 
bby 
. 
V3 
tad 
ay 
VEQOOUaDds 
iss 
N 
«¢ 
we 
=, 
aoo00o0 
a 
2 
a 
NWowWwo 
e@¢ @ @ 
Naan 


vw 
_ 
Sein ows 
ft . 
vu 


. 
COO 


oO0OV0O 


VVOOO 


eo000 


Aue 


reat 


tees 


(0) 
c 
0 
c 
0) 


Cooo0°0o 


aououaao 


qgao0o00 


2.5 
9 
5 
] 
) 


YIN se 
ee i) 
io ee mse) 

oe . 


4 
sate te he 


VP OWOVUAKUNOUYD 


Poa OO% 

- es ew 
Vo ao 

= Wo + 

* ae 
OMOONNONHMO 


OnMODOVVO+4+4O 


on 


Keren 


¢ 
) 
9 
2 
2 
9 
2 


ss 


OWAONDDAVOYD 
ee ee ee ee 
WWD MAN Fw 

Co oe onli on oad 
rote Ut t tbe 
WOW OO COED 
oe eo ew we oe 
FWWOR DAN 

ttt 


QO 


(>) 


4 


3 


oOVOdoO”No 


ooo oO 


Wp epee tiene 


9 
ie) 
G 


OOo 


C- 46 
veer Ss 
2-60 


3¢ 
46 
Cre 


€9.6 
80.C-1C6.90 


6C.C- 


PAR) 
BYE ae 


we 


ue 


oe 


¥ 


Cree 


oo 


TOTALS 


DISTRIBUTION LIST 
DNA-TR-87-173 


DEPARTMENT OF DEFENSE 


ARMED FORCES RADIOBIOLOGY RSCH INST 

ATTN: BHS 

ATTN: DIRECTOR 

ATTN: EXH 

ATTN: MRA 

ATTN: PHY 

ATTN: RBD 

ATTN: RSO 

ATTN: SCIENTIFIC DIRECTOR 
ATTN: TECHNICAL LIBRARY 


ARMED FORCES STAFF COLLEGE 
ATTN: LIBRARY 
ATTN: STRAT STUDIES 


ASSISTANT SEC OF DEF (C31) 
ATTN: DIR (S&TNFC3) 


ASSISTANT SECRETARY OF DEFENSE 
INTERNATIONAL SECURITY POLICY 
ATTN: NUC FORC & ARMS CNTRL PLCY 


ASSISTANT TO THE SECRETARY OF DEFENSE 
ATTN: EXECUTIVE ASSISTANT 
ATTN: MIL APPL 
ATTN: MIL APPL, C FIELD 


DEFENSE INTELLIGENCE AGENCY 

ATTN: COUNTERTERRORIST THREAT BR 
ATTN: 0B 

ATTN: DB-4, RSCH RESOURCES DIV 
ATTN: DB-6 (R MANN) 

ATTN: DIA/VPA-2 (FED RES DIV) 
ATTN: DN 

ATTN: OT 

ATTN: OFFICE OF SECURITY 

ATTN: OS 

ATTN: RTS-2B 


5 CYS 


DEFENSE INTELLIGENCE COLLEGE 
ATTN: DIC/RTS-2 
ATTN: DIC/2C 


DEFENSE LOGISTICS AGENCY 
ATTN: COMMAND SECURITY OFC 


DEFENSE NUCLEAR AGENCY 
ATTN: CID 
ATTN: DFRA 
ATTN: DFSP G ULLRICH 
ATTN: NANF 
ATTN: NASF 
ATTN: OPNA 
ATTN: OPNS 
ATTN: RAEE 
20CYS ATTN: RARP 
4CYS ATTN: TITL 


DEFENSE NUCLEAR AGENCY 
ATTN: TONM 
2CYS ATTN: TOTT W SUMMA 


Dist-1 


DEFENSE TECHNICAL INFORMATION CENTER 
2 CYS ATTN: DTIC/FDAB 


DIRECTOR 
ATTN: DOCUMENT CONTROL 


FIELD COMMAND DEFENSE NUCLEAR AGENCY 
ATTN: FCPR 
3 CYS ATTN: FCPRT 
ATTN: NUC SECURITY 


INTELLIGENCE CENTER, PACIFIC 
ATTN: COMIPAC 


INTERSERVICE NUCLEAR WEAPONS SCHOOL 
ATTN: TTV 
2CYS ATTN: TTV 3416TH TTSQ 


JOINT DATA SYSTEM SUPPORT CTR 
ATTN: C-312 
ATTN: C-332 


JOINT STRAT TGT PLANNING STAFF 
ATTN: JKC (ATTN: DNA REP) 
ATTN: JLT 
ATTN: JP 
ATTN: JPTP 


NATIONAL DEFENSE UNIVERSITY 
ATTN: ICAF, TECH LIB 
ATTN: NWCLB-CR 
ATTN: LIBRARY 
ATTN: STRAT CONCEPTS DIV CTR 


NATIONAL SECURITY AGENCY 
ATTN: CHIEF A GROUP 


OFFICE OF THE SEC OF DEFENSE 
ATTN: NAVAL FORCES 
ATTN: STRATEGIC PROG & TNF 


STRATEGIC AND THEATER NUCLEAR FORCES 
ATTN: DRE SEVIN 
ATTN: DR SCHNEITER 


THE JOINT STAFF 

ATTN: E030 

ATTN: J-3 SPECIAL OPERATIONS 
ATTN: J-3 NUC OPERATIONS BR 
ATTN: J-5 NUC & CHEMICAL DIV 
ATTN: JAD SFD 

ATTN: JAD SSD 

ATTN: JSOA 

ATTN: SAGA 


US EUROPEAN COMMAND/ECCS 
ATTN: ECCS/SASM 


US EUROPEAN COMMAND/ECJ-LW 
ATTN: ECJ-LW 


US EUROPEAN COMMAND/ECSJ-3 
ATTN: ECJ-3 


U S EUROPEAN COMMAND/ECJ-5NPG 
ATTN: ECJ-5 


DNA-TR-87-173 (DL CONTINUED) 


US EUROPEAN COMMAND/€ECJ-6-0J 
ATTN: ECJ-6 


U S EUROPEAN COMMAND/ECJ-7/LW 
ATTN: ECJ-7 LW 


US EUROPEAN COMMAND/ECJ2-T 
ATTN: ECJ2-T (TGTS DIV) 


US EUROPEAN COMMAND/ECJ5-N 
ATTN: ECJ5-N (NUC BRANCH) 


UNDER SEC OF DEFENSE FOR POLICY 
ATTN: DUSP/P 
ATTN: USD/P 


UNDER SECRETARY OF DEFENSE 
ATTN: CHAIRMAN PSEAG 
ATTN: CHAIRMAN, DEF SCIENCE BD 
2CYS ATTN: C3l 


DEPARTMENT OF THE ARMY 


ARMY RESEARCH INSTITUTE 
ATTN: COMMANDER 


COMBAT MATERIAL EVAL ELEMENT 
ATTN: SECURITY ANALYST 


DEP CH OF STAFF FOR OPS & PLANS 
ATTN: DAMO-FDQ 
ATTN: DAMO-NCN 
ATTN: DAMO-ZXA 


DEPARTMENT OF THE ARMY 
ATTN: DAMA-CSS-N 
ATTN: DAMO-NCZ 
ATTN: DAMO-OD 
ATTN: DAMO-ODSO 
ATTN: DAPE-HRE 


HARRY DIAMOND LABORATORIES 
ATTN: SLCIS-IM-TL (TECH LIB) 


JOINT STRATEGIC OPERATIONS CTR 
ATTN: J-2 
ATTN: J-5 


US ARMY AIR DEFENSE SCHOOL 
ATTN: COMMANDANT 


US ARMY ARMAMENT RSCH & DEV CENTER 
ATTN: DRDAR-LCN-F 


US ARMY ARMOR SCHOOL 
ATTN: ATSB-CTD 
ATTN: TECH LIBRARY 


US ARMY BALLISTIC RESEARCH LAB 
ATTN: AMXBR-VLD-R (DR RAINIS) 
ATTN: AMXBR-VLD (DR KLOPCIC) 
ATTN: ORDAR-BL 
ATTN: DRDAR-BLA-S, TECH LIB 
ATTN: ORDAR-BLT 


US ARMY CHEMICAL SCHOOL 
ATTN: ATZN-CM-M 


Dist-2 


US ARMY COMB ARMS COMBAT DEV ACTY 
ATTN: ATZL-CAP 


U S ARMY COMD & GENERAL STAFF COLLEGE 
ATTN: ATZL-SWJ-CA 
ATTN: ATZL-SWT-A 


US ARMY CONCEPTS ANALYSIS AGENCY 
ATTN: TECHNICAL LIBRARY 


US ARMY FIELD ARTILLERY SCHOOL 
ATTN: ATSF-CD 


US ARMY FORCES COMMAND 
ATTN: AF-OPTS 


U S ARMY HUMAN ENGINEERING LAB 
ATTN: DIRECTOR 
ATTN: DR D HODGE 


US ARMY INFANTRY CTR & SCH 
ATTN: ATSH-CD-CSO 


US ARMY INTEL THREAT ANALYSIS DET 
ATTN: IAX-Z 


US ARMY MATERIEL COMMAND 
ATTN: DRCDE-D 
ATTN: DRCSS 


U S ARMY MATERIEL SYS ANALYSIS ACTVY 
ATTN: DRXSY-DS 


US ARMY NUCLEAR & CHEMICAL AGENCY 
ATTN: DR DAVIDSON 
ATTN: MONA-NU 


US ARMY TRAINING AND DOCTRINE COMD 
ATTN: ATCD-AO 
ATTN: ATCD-FA 
ATTN: ATCD-N 
ATTN: ATOO-NCO 


US ARMY WAR COLLEGE 
ATTN: LIBRARY 
ATTN: STRATEGIC STUDIES 


USA MILITARY ACADEMY 
ATTN: DEPT OF BEHAVRL SCI & LEAD 
ATTN: DIR NATL SECURITY STUD 


USA SURVIVABILITY MANAGMENT OFFICE 
ATTN: SLCSM-SE J BRAND 


DEPARTMENT OF THE NAVY 


FLEET INTELLIGENCE CENTER 
ATTN: FICPAC, CODE 21 


MARINE CORPS 
ATTN: CODE PPO 
ATTN: PSI G/RASP 


MARINE CORPS DEV & EDUCATION COMMAND 
ATTN: LIBRARY 


NAVAL OCEAN SYSTEMS CENTER 
ATTN: CODE 4471, TECH LIB 


NAVAL PERSONNEL RES & DEV CENTER 
ATTN: CODE P302 


NAVAL POSTGRADUATE SCHOOL 
ATTN: CODE 1424 LIBRARY 


NAVAL ReSEARCH LABORATORY 
ATTN: CODE 1240 
ATTN: CODE 2627 (TECH LIB) 


NAVAL SEA SYSTEMS COMMAND 
ATTN: PMS-423 
ATTN: SEA-09G53 (LIB) 
ATTN: SEA-643 


NAVAL SURFACE WARFARE CENTER 
ATTN: CODE F-31 
ATTN: G GOO 


NAVAL TECHNICAL INTELLIGENCE CTR 
ATTN: NISC-30 


NAVAL WAR COLLEGE 
ATTN: CODE £-11 TECH SVC 
ATTN: CTR FOR NAV WARFARE STUD 
ATTN: DOCUMENT CONTROL 
ATTN: LIBRARY 
ATTN: STRATEGY DEPT 


NAVAL WEAPONS EVALUATION FACILITY 
ATTN: CLASSIFIED LIBRARY 


NUCLEAR WEAPONS TNG GROUP, ATLANTIC 
ATTN: CODE 222 
ATTN: DOCUMENT CONTROL 


NUCLEAR WEAPONS TNG GROUP, PACIFIC 
ATTN: CODE 32 
ATTN: DOCUMENT CONTROL 


OFC OF THE DEPUTY CHIEF OF NAVAL OPS 
ATTN: NIS-22 
ATTN: NOP 009D 
ATTN: NOP 009D3 
ATTN: NOP 06D 

2CYS ATTN: NOP 403 
ATTN: NOP 50 
ATTN: NOP 60 
ATTN: NOP 600 
ATTN: NOP 603 
ATTN: NOP 91 
ATTN: OP 654 
ATTN: OP 981 


OFFICE OF THE CHIEF OF NAVAL OPERATIONS 
ATTN: CNO EXECUTIVE PANEL 


OPERATIONAL TEST & EVALUATION FORCE 
ATTN: COMMANDER 


PLANS, POLICY & OPERATIONS 
ATTN: CODE-P 
ATTN: CODE-POC-30 


TACTICAL TRAINING GROUP, PACIFIC 
ATTN: COMMANDER 


Dist-3 


DNA-TR-87-173 (DL CONTINUED) 


DEPARTMENT OF THE AIR FORCE 


AFIA 
ATTN: AFIA/INKD, MAJ COOK 


AFIS/INT 
ATTN: INT 


AIR UNIVERSITY 
ATTN: STRATEGIC STUDIES 


AIR UNIVERSITY LIBRARY 
ATTN: AUL-LSE 
ATTN: LIBRARY 


ASSISTANT CHIEF OF STAFF 
2CYS ATTN: AF/SAMI 


ASSISTANT CHIEF OF THE AIR FORCE 
ATTN: SAF/ALR 


DEPUTY CHIEF OF STAFF/XOX 
ATTN: AFXOXFM 
ATTN: AFXOXFS 


FOREIGN TECHNOLOGY DIVISION, AFSC 
ATTN: CCN 
ATTN: SDN 


SPACE DIVISION/YH 
ATTN: YH 


STRATEGIC AIR COMMAND/ADWN 
ATTN: ADWN 


STRATEGIC AIR COMMAND/SPD 
ATTN: SPD 


STRATEGIC AIR COMMAND/STIC 
ATTN: STIC 


STRATEGIC AIR COMMAND/XOXO 
ATTN: XOXO 


STRATEGIC AIR COMMAND/XPX 
ATTN: XPZ 


STRATEGIC AIR COMMAND/XRFS 
ATTN: XRFS 


TACTICAL AIR COMMAND/XPSC 
ATTN: TAC/DOA 


US AIR FORCE ACADEMY 
ATTN: LIBRARY 
ATTN: USAFA/SP 


USAF SCHOOL OF AEROSPACE MEDICINE 
ATTN: RADIATION SCIENCES DIV 


WEAPONS LABORATORY 
ATTN: SUL 


DEPARTMENT OF ENERGY 


LAWRENCE LIVERMORE NATIONAL LAB 
ATTN: D DIVISION 
ATTN: Z DIVISION LIBRARY 


DNA-TR-87-173 (DL CONTINUED) 


LOS ALAMOS NATIONAL LABORATORY 
ATTN: REPORT LIBRARY 
ATTN: T DOWLER 


SANDIA NATIONAL LABORATORIES 
ATTN: TECH LIB 
ATTN: WLING 


OTHER GOVERNMENT 


CENTRAL INTELLIGENCE AGENCY 
ATTN: COUNTER-TERRORIST GROUP 
ATTN: DIRECTOR OF SECURITY 
ATTN: MEDICAL SERVICES 
ATTN: NIO-T 
ATTN: N10 - STRATEGIC SYS 
ATTN: R & D SUBCOMMITTEE 
ATTN: TECH LIBRARY 


FEDERAL BUREAU OF INVEST ACADEMY 
ATTN: BEHAVIORAL RSCH UNIT 
ATTN: LIBRARY 


FEDERAL EMERGENCY MANAGEMENT AGENCY 
ATTN: ASST ASSOC DIR FOR RSCH 
ATTN: CIVIL SECURITY DIVISION 
ATTN: GORRELL NP-CP 
ATTN: OFC OF CIVIL DEFENSE 


US DEPARTMENT OF STATE 
ATTN: PM/STM 


US NUCLEAR REGULATORY COMMISSION 
ATTN: DIR DIV OF SAFEGUAROS 
ATTN: S YANIV 


DEPARTMENT OF DEFENSE CONTRACTORS 


ADVANCED RESEARCH & APPLICATIONS CORP 
ATTN: DOCUMENT CONTROL 


AEROSPACE CORP 
ATTN: LIBRARY ACQUISITION 


BDM INTERNATIONAL INC 
ATTN: C SOMERS 
ATTN: C WASAFF 
ATTN: J BRADDOCK 


DATA MEMORY SYSTEMS, INC 
ATTN: T DUPUY 


Dist-4 


KAMAN SCIENCES CORP 
2CYS ATTN: RL STOHLER 


KAMAN SCIENCES CORP 
ATTN: DASIAC 
ATTN: E CONRAD 


KAMAN SCIENCES CORPORATION 
ATTN: DASIAC 


PACIFIC-SIERRA RESEARCH CORP 
2CYS ATTN: GANNO 
ATTN: H BRODE 


PACIFIC-SIERRA RESEARCH CORP 
ATTN: D GORMLEY 
2CYS ATTN: GMCCLELLAN 


R & D ASSOCIATES 
ATTN: C MCDONALD 
2CYS ATTN: DOCUMENT CONTROL 


R & D ASSOCIATES 
ATTN: J THOMPSON 


SCIENCE APPLICATIONS INTL CORP 
ATTN: DOCUMENT CONTROL 
ATTN: E SWICK 
ATTN: J MARTIN 
ATTN: J WARNER 
ATTN: M DRAKE 
ATTN: RJ BEYSTER 


SCIENCE APPLICATIONS INTL CORP 
ATTN: B BENNETT 
ATTN: DOCUMENT CONTROL 
ATTN: J FOSTER 
ATTN: J PETERS 
ATTN: J SHANNON 
ATTN: L GOURE 
ATTN: M FINEBURG 
ATTN: WLAYSON 


SCIENCE APPLICATIONS INTL CORP 
ATTN: R CRAVER 


SYSTEM RESEARCH & DEVELOPMENT CORPORATION 


ATTN: A WAGNER 


SYSTEMS RESEARCH & APPLICATION CORP 


ATTN: R STEELE 
ATTN: S GREENSTEIN 


